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Forerunner  of  Progress  in 
Mining,  Q_ua rrying,  Construction 

N'oli'.inocs  Iia\c  alw.iNs  (.aptnn-il  tlif  jiiiagiii.itioii  iit  inaii- 
kiiid,  Vp.irt  Iroin  flic  xiolciit  d, image  whiili  sometimes 
results  Iron}  flieir  eni|)fions,  tlie\  pros  ide  the  geologist  with 
a  clue  eoneeriiiiig  the  interior  of  the  earth  whiih  he  can 
never  reach  direefU  He  sees  hot  liipiids  .md  solid  p.n ti¬ 
des.  e.dled  magma.  |)onr  out  upon  the  earth's  snri.iee 
where  fhe\  congeal  to  lorm  roc  k,  known  as  igneous  riK  k 
He  is  csinironted  with  the  prohlem  ol  the  source  of  the 
magma  that  h.is  m.ide  the  igneous  rock. 

In  the  article  "Hock  ^'nrnace.s”  on  page  7.  (!.  W.  W’olte 
descrihes  some  ot  the  activities  hnndreds  of  miles  helovv 
the  surface  of  the  earth  which  produce-  the  intense  heat 
within  volcanoes,  causing  eruption  and  sniiseipient  form.i- 
tion  of  a  roc  k  shell  on  the  surface  of  the  earth. 


\n  interesting  fc-atnre  of  the  'i  jth  annn.d  convention  of  the 
N.itional  (anshed  Stone  Xssociation  in  (diicago.  Fc'hrnarv 
17  through  20,  was  the  award  of  Tilt  Ivxi’iosivrs  KvoiNrni 
plaipu-  to(!olnmhia  No.  1  (^)narrv  .  (ailnmhia  ynarrv  (aim- 
panv.  Krause.  Illinois,  for  the  best  safetv  rc-cord  among 
memlier  ipiarries  of  the  \.(!.S.  \.  for  the  vc-ar  10  )0.  Kiffi’en 
other  memlwr  ipiarries  vvi-re  awarded  engrossed  certificates 
for  ac'cidc-nt-lree  records.  .\  description  of  the  c-eremonv  is 
presented  in  the  article  “For  (^fnarrv  Safe-tv^  on  page  12. 

•  • 

The  diversified  .ictiv  ifies  of  si\  prominent  contracting  firms 
at  work  on  a  •S2'F(K)0,(KKi  |)rojecf.  under  the  direction  of  the 
I'.  S.  Armv  Fngincers.  arc  related  in  the  article  “A  I'niipie 
Harbor  Development  in  San  Diego’s  Mission  Hav,”  bv 
Hobert  Fee  Hehme.  Some  of  the  details  involved  in  the 
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eonstrnction  ol  three  jetties  .mil  a  lliMxlwav  ch.innel  section, 
dri'dging  in  the  b.iv,  building  bridges,  and  the  conversion 
of  l.StK)  acres  of  waste  land  to  useful  purposes  are  de¬ 
scribed.  Ph-ase  turn  to  jvage  l  A. 

O  • 

The  erection  of  .i  vv.ir  niemori.il  building  in  downtown 
Hochester.  .New  Xork.  necessitated  the  reliHation  of  a  race- 
vv.iv  ch.innel  .md  the  construction  ol  a  hvdriH'lec  trie  pl.iiit. 
The  program  c.illed  lor  the  drilling  .md  blasting  ol  l7,b(K) 
cn.  vcis.  ot  rock  form.itions,  including  more  than  tiO.tKK) 
ft.  of  line  drilling.  I'nnsn.il  care  w.is  rcspiired  in  carrving 
out  these  operations  to  avoid  d. imaging  nearbv  buildings 
.md  other  permanent  structures.  In  the  article  on  p.ige  lb. 
(.'arl  I’.  Dintrnll  |)resents  highlights  ol  the  project. 

a  o 

besides  t.iking  c.ire  ol  a  normal  ipiot.i  ol  business  at  its 
(diimnev  Hixk  propertv  in  Hridgewater  Tovvnshi|).  North 
jersev  (,>n.irrv  (.'ompanv  had  to  evp.ind  operations  in  a 
hnrrv  to  deliver  tXKt.tHHI  tons  of  crushed  stone  within  a 
limited  period  to  the  Hrewster  (lomp.mv’s  .xA-mile  stretch 
of  new  highwav  on  the  .New  [ersev  Turnpike.  New  eipiip- 
ment  was  added,  the  number  of  emploves  w.is  increasi-d. 
and  a  section  ol  the  ernshing  pl.mt  w.is  put  on  a  work 
schedule  of  21  hours  a  d.iv.  In  the  aiticle  beginning  on 
page  22.  Albert  S.  Keshen  jnesents  a  snmm.irv  of  the  major 
activities  at  (diinmev  Hock  (,)narrv. 

•  • 

"DriftwixKl,”  on  p.ige  21,  is  a  store  in  verse  about  a  restless, 
carefree  miner  who  moves  from  job  to  job  as  his  fancy 
dictates.  It  is  a  contribution  from  F.  \.  D.ilbnrg,  Montonrs- 
ville,  Hennsvlv  ania.  The  author  is  nnknown. 
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A  combination  voltmeter/  ammeter#  and 
blasting  galvanometer  for  practical  field  use 


I'he  V.A.O.  ( volts -am|)ere8-<)lim8i  Blasting 
Meter,  embodying  design  features  suggested 
by  Hercules  explosives  engineers,  marks  a 
major  development  in  the  field  of  blasting 
instruments.  Imjxirtant  features  are: 

1«  It  contains  the  necessary  electrical  com- 
|)onents.  adjusted  to  s{XH;ific  ranges,  for 
checking  stray  currents  and  voltages 
around  blasting  operations. 

It  is  equipj)ed  with  a  rectifier  and,  there¬ 
fore.  can  Ih*  u.sed  for  detecting  either  alter¬ 
nating  or  direct  current  and  voltages. 

3*  It  can  I)e  used  as  a  blasting  galvanometer 


for  checking  the  circuit  of  individual 
electric  detonators  or  detonat«)r8  con¬ 
nected  in  series 

See  booklet,  which  will  Ik*  furnished  »)n  re¬ 
quest,  describing  the  V.A.O.  Blasting  ,Meter 
and  giving  instructions  regarding  its  u.se. 
This  instrument  is  now  available  through 
Hercules  representatives.  Order  yours  t<xlay. 

HERCULES  POWDER  COMPANY 

Explosives  Department  Jjl 

990  King  Street,  Wilmington,  Delaware  *  \ 
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'^Ml  (  MU  I  It  ol  Osr.ir  I'lilwili  picsidciit  (il 

I  lie  (■t'lici.il  (.Mislicd  Stone  ( ioinpaiiN .  oilers 
.iiiotliei  lA.iinple  ol  flie  siiciess  that  eoines  Iroin 
the  .ipplir  ation  ol  eiii^iiieei  ill^  ,iiid  adiiiiiiistiati\e  tal¬ 
ents,  liaid  work,  an  attraiti\e  person.tlitv ,  and  a  warm 
appreeiation  and  nndei  standini;  ol  his  lellowinen. 

"Hell,  as  he  is  known  to  his  Irii'iids,  w.is  hoin  in 
W  haiton.  Hotter  <  ^onnt\ ,  Henns\  1\ ania,  (  K  toher  H 
I  ShS.  the  son  ol  |ohn  H.  and  Anmista  (.Anderson)  Hen¬ 
son.  liis  lather  w.is  a  railroader,  as  were  a  I'randlathei 
and  si\  ol  his  seven  nnv  h's.  W  hen  |ohn  Henson  retired 
in  l■JI(l,  alti'i  thirtv-two  vears  ol  service  as  Kiadinaster 
tor  the  Hittshnrn  Shavvinnt  &  Northern  Hailroad 
(  ainipanv  at  St  \l,n  v  s.  I’eimsv  Iv  ania.  he  had  completed 
littv-seven  vears  ol  continiions  eniplov  nient  with  rail¬ 
roads  in  New  ^ork  and  Hennsv  Iv  ania. 

Hen  olit.iined  his  elementarv  education  in  i(r.ide 
schools  at  W  cllsville  ,md  llamhnri'.  New  ^ork.  and  at 
Henlield.  Diihois.  ,md  St.  \larvs.  Hennsv  Iv  ania.  'Hhi' 
varietv  in  thi'  siImmiIs  he  .ittended  was  due  to  the 
lamilv ’s  mov  in<4  to  dillerent  comninnities  as  the  lathi'i's 
|ol)  locations  ih.ini'ed.  lie  w.is  I'radii.ited  trom  .St. 
\l.irvs  I  hah  .School  w  ith  the  class  ol  HIIH. 

Dining  eailv  school  vears.  Hen  developed  a  tl.iir  lor 
meeh.mic.il  dr.iltina  .md  .irchitectiir.d  desii^nini'— some 
houses  in  St.  \l.irvs  .ind  v.irioiis  projects  in  other  com- 
mnnities  were  hnilt  Ironi  pi. ms  he  drew.  \t  lorn  teen, 
he  W.IS  rem.irk.ihiv  prolicient  .it  h.indlini'  .1  tr.insit. 
A  .n  ations  Irom  Ini'll  si  hool  .md  .ilti'i  ar.idn.ition  lomid 
him  workini’  .is  .1  tr.insitm.m  .md  as  I'eneral  loreni.m 
ol  the  m.iiiiten.inee-ol-vv.iv  de|).irtment  ol  the  Hitts- 
hnri;.  Sh.ivvmnt  &  Northern  H.iilroad  (aimp.inv. 

Alter  I'l.idn.itini^  Irom  Ini'll  sc  hool.  Hen  took  .1  lonrse 
in  mech.niii.il  ilr.iltina  .it  Detroit  'I’echnical  ScIumiI, 
.liter  vv  liii  h  he  enrolled  .it  Dickinson  (ailleae,  (.'arlisle. 
Hennsv  Iv  .ini. I.  Dnrini'  his  Ireshm.m  vear  .it  Dickinson, 
he  W.IS  inducted  into  the  I'nited  States  Armv.  I'lie 


commit  ol  the  .irmistice  sihiii  .illeiw.nd  1  nt  short  Ins 
nnht.irv  evperience.  Snhseipieiitiv .  he  tiMik  enijmi>i  inn 
iDiirses  at  (Cornell  I  niversitv  iiiider  a  stiidv -.md-vv 01  k 
.irraiii'ement  in.iile  |)ossihle  hv  the  eviellent  eni;meei- 
m^  h.ukitroimd  he  h.id  .icipiireil  in  woikmit  ^^dli  i.iil- 
roail  ^•nltineernl^  .md  constiiiction  news  on  .1  v.nietv 
ol  assii'iimeiits. 

In  Ht2l.  Hen  took  .1  |o)i  .is  dr.iltsm.m  .md  tr.insitm.m 
with  lanpire  (ias  &  Klecti  n  ( ionip.inv  .it  (anev.i.  New 
Aoik  One  ve.ir  Liter  he  w.is  m.ide  lonsti in tion  snper- 
nitendent  in  chaiiji-  ol  linildini;  electiic  .ind  a.is  ti.ins- 
mission  .md  ilistrilnition  lines,  i^.is  pi. nils,  .md  eleiliic 
snhst.itions  AA  hen  the  l.mpire  ori;.ini/.itioii  w.is  nieraed 
with  other  pnlihc  iitilitv  lonip.inies  to  loini  New  A  oik 
•St.ite  Hleitiii  (Lis  (airpor.ition.  Hen  liei.ime  oper.it- 
init  snpei mteiident  lor  the  101  poi .ition  .it  Aiihmn.  Ni  vv 
Aork.  Ill  HI'vH.  .Nine  ve.irs  Liter,  he  w.is  tr.inslerred  to 
Ith.ica.  as  division  o|ier.itin^  snperintendeiil  In  HI  12. 
he  W.IS  moved  to  I'Liston.  Hennsv  Iv  .mi. 1.  .is  division 
)  m.in.iiter  lor  Metro|)oht.m  Hdison  (  onip.inv.  Kom 
vears  Liter,  he  w.is  elected  .1  vice  jnesideiit  ol  the  coni- 
p.inv  with  he.idipi.irtei s  .it  Aork 

In  June.  HUT.  he  resiitned  Irom  Meliopolit.in  I'.dison 
to  accept  the  position  ol  .issist.inl  to  the  president  ol 
The  ( .eiier.il  (  aiished  Stone  (  aimp.mv ,  IListon  Hennsv  I- 
v.ini.i.  Five  months  Liter,  he  w.is  ni.nie  vice  piesideiil 
and  I’ener.il  man.ii(er  ol  the  comp.mv.  .md  in  I'ehni.irv, 
Hl')l,  he  was  elected  |)resident. 

All.  Henson  is  a  director  ol  the  N.ition  d  (  aiished 
Stone  Associ.it ion.  .1  nienilier  ol  the  .niv  isoi  v  eommilli  e 
lor  the  stone  iiidiistrv  m  the  Oilin'  ol  Hi  ice  St.ilnli/.i- 
tioii;  lirst  vice  president  ol  the  ( .'h.imher  ol  (ainimeiee 
.it  F.aston,  a  director  ol  Motel  Ll.iston,  ch.iiim.in  ol  the 
.issoci.ite  .ihimni  ho.iid  ol  H.il.ivette  (ailleae.  .md  .1 
n.itional  represent.it ive  ol  the  Hov  Scouts  ol  Ameiii.i. 
He  h.is  served  .is  i(ener.il  ch.iirm.in  ol  loc.il  (ainnnmntv 
(.'hest  and  hospit.il  drives,  .md  h.is  heen  piomineiitlv 
ideiitilied  with  c.impaians  lor  the  Hed  ( ,'ross  .mil  L.il.iv  - 
ette  (  ailleae.  1 1  is  chills  ini  hide  the  HomI  let.  Noi  ih.imp- 
ton(aiimtv  (  ainntrv .  Shi ine.  Flks  ( .1  hie  memlier '.  .mil 
M.iroon  ol  l..ilavette  (aillei'e. 

( >scar  Fdwin  Henson  m.irried  (tlivelte  S.iltsm.m. 
Septemlier  H.  HIHl,  in  Dniiois,  Hennsv  Iv  .ini. 1.  I  hev  h.ive 
two  sons.  John  .mil  Holieit.  Iioth  with  loiir-v e.ir-serv  ice 
reeords  in  the  Armv  Air  ^'orce.  AA  oild  A\  .11  II.  At 
present.  John  is  with  the  Air  l''oue  in  AA  .ishini;ton. 
1).  (L.  and  Holiert  is  in  the  pnlilishini'  .md  printini;  Inisi- 
ness  in  Henn  A  an.  New  A  oik.  I  he  Henson  l.imilv  home 
address  is  Hnral  Delivery  .No.  I,  Hienelsv  ille.  Hocks 
(  ainntv,  Hennsv  Iv  ania. 

Hen’s  princi|)al  holiliv  is  s.iil  (ishini(.  His  sivtv-twii- 
.icre  larm  prov  ides  op|)ortonities  tor  relax. ition.  and  he 
ollen  leels  an  iirm'  to  write  .1  liiKik  entitled  “How  l.iltle 
(Lin  Aon  Know  Aliont  Farmini')'” 
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A  N'ilul  Kolf  t*!!  I*laye<l 

I  Ik  mil  III  iniiii'i.iK  is  mu  nl  tin-  innsl  sit.il  iii  tin- 
ii.ilimi.il  I'liii'i  i^i-iii  \  |iimlii(  (mil  |iiiii4i,iiii  It  IS  ^i.itils  iiit4 
til  imti-  (lii'ii'imi-  tli.it  till-  iiiiiii'i.tl  iiiiliistiii's  (li-s|)iti- 
iiiif.ivm.ilili'  |iiililii  its  .it  tiiiii's  nu  t  dll'  ii.itimi  s  11-1111111' 
iiii'iits  III  Id'll  III  jii.ii  til  .ills  .ill  i.iti'i;miis  ssitli  .1  l.iii;i'i 
IiiimIiii  (imi  ii'i'iiiil  til. Ill  III  Id'itl 

\  H  I  l  ilt  .iiiiimiiii  I'liK'iit  lis  Si'iH't.iis  III  (III-  liiti-rim 
<  )si  .11  I  4  .li.i|)lli.ili.  Ii.isi'il  Il[)mi  ,1  SIIIIIIII.IIS  |)ll'|).lir(l  liv 
dll'  I  S  dim  .III  III  Mini  s,  ilisriiisi-s  (li.it  till-  iiiiiii'ral  in- 
illistlli's  III  dll  I  lilti'il  St.iti's  liil'li'.isi'il  iisi'l.ill  piiiiliic- 
timi  III  ld')l  lis  .ilMiiit  1(1  |M'i  lint  iisrr  Id.'jd  Xlso  tlir 
dull', ms  ii  |imt  iiiilii  .itrs  th.it  .iiiiitlii't  siilist.inti.il  iiiiii'.isi- 
III  tmiii.ii;i'  IS  III  |iiiis|)i'i't  Im  I‘).'j2 

It  IS  III  iiiti'H'st  tli.it  .i|i|iiii\liii.iti'ls  7.1  |iri  H'lit  III  dll' 
ii.itimis  iiiiiii'i.il  |iiiiiliii  timi.  Ill  (I'liiis  III  ti:t.il  s.iliii-.  cmi- 
sisti'il  III  lulls  ssilli  |)i'liiili'iiiii  (sintriliiitiiii;  dll'  l.ll^l■st 
sli.iii'  I  III-  I'stiiii.itril  ili'iii.iiiit  till  i  Miili-  ml  III  Id.'il  nisi-  til 
J  72.')  iiiillimi  li. Hil  ls,  .iliiiiist  1(1  |iri  (I'lit  iiiiiri’  tli.iii  iii  dn- 
|iii'<  I'llllii^  SI  . II  l  ,\|)mts  l.ist  sr.il  ssi'ii'  Id  |)t'l  i  i'lit  lii^lici 
lli.iii  III  I'l.'id  p.iitls  .IS  .1  ii'siilt  lit  tin-  sllllttlll^-llt^  111  dll- 
sii|i|>ls  I  it  li  .iiii.iii  ml  .it  mills  I -.1 1 .  ss  lull-  dmiK'stu'  (Ii-iii.iikI  in 
I  ii'.isi'il  .ilimit  S  |>i'i  i-i'iit  III  siippls  tills  H'cmil  mitpiit,  tlir 
iiiiliistis  |iiiiilin  I'd  1  I  pi'i  I I'lit  iiimi' 1 1  mil' tli.iii  III  Id.'VI.  .mil 
iiimr  til. Ill  III  .ins  pu  s  mils  si  . 11  Mu'  niimliri  iit  ssi-lls 
iliilli'il  lis  dll'  indiistis  tilt, ill'll  lltNKI,  .1  i>H-.itri  niimlM'i 
(li.in  I  S  ri  lirlmr 

ditiiminmis  i'ii.il  pimliictmn.  ss  liii  li  ,U'i iiniiti-d  tin  .ip- 
piiisiiii.iti'ls  mir  litdi  lit  till-  tiit.il  s.iliii'  III  iiiini'i.ils  in  Id.il, 
iiisr  .ilmiit  i  pi'i  li  nt  iisri  Id.'id  Irmii  iiiillimi  tuns  to 
'vt.')  inilimn  tuns  It  i  spmt  sliipmi'iits  s'lnitiniK-  .it  t-xpi-stcd 
liii;li  i.iti's  liiliiiiiiiimis.(i>.il  piiidiutmii  in  dt.i2  slmiild  cx- 
p.inil  liiitlii'i  I  xpmts  III  .intlii.u  iti-  nmsrd  up  Imm  .'Vi 
milimn  tuns  III  Id.'id  tn  .ilimit  t>  nnlimn  tuns  in  Id.il  \\  liili- 
tlns  nil  ii'.isi'  ss.is  nut  snliu  ii'iit  to  pirsrnt  .1  ilrt'lini'  iil  .ilxnit 
(i  pi  I  l  i  nt  III  dll'  (iit.il  tiinn.ii;i'  mitpnt  tin'  indiistrs  pni- 
iliiri'il  .ill  tli.it  SS.IS  ii'ipini'd  lit  it 

limi-mi'  piiiiinrtmn  in  Id.il  ss.is  I2ti'i  niillimi  tuns,  up 
limn  Id*!  niilimn  tuns  in  I'l'id.  drcmd  ipi.intitics  sxcic 
mini  il  .mil  ii‘(usi’iril  limn  tin'  Mus.iln  di  pusits  .md  inusi-d 
s  i.i  dll'  (.ii'.it  1  .iki's  .mil  i.iiliu.ids 

(  uppi'i  H'.irlii'd  .1  mnir  piudiii'timi  tot.il  ul  .iliuiit  d.id.dIKI 
tuns  III  Id.'il.  .ii^.inist  ‘Kl'l.ddd  tuns  in  Id.'id  Tin'  unt|)nt  tm 
l.ist  SI  .11  ssmild  li.isi'  lii'i'ii  .ilimit  2.'>.ddd  tuns  liis’ln-i  il  ssuik 
stupp.ii;rs  li.nl  nut  <111  t.iili-d  |nudiii  (mn  in  tlir  third  ipi.iiti-r. 

/.nil  piudiiitmn  .ippiuxim.iti-d  (i.S.'i.tMKI  tuns  in  Id.il,  .1 
iisi'  ul  .iliiint  Id  |«'i  I  I'lit  usi'i  Id.'id,  .mil  dll'  Inuln'st  annii.d 
tmm.i^i-  siiiii-  Id  It  l.i'.nl  piudnitmn  lii;ini-s  indii.iti-  a  ili'- 
I  Inn'  tm  Id.il  dutli  /ini  .mil  li-.iil  piudiii  tiun  .m-  i-xpi-i  ti-d 
tu  nil  II'.ISI-  ismsidi'i.ilils  iliniin;  tin-  iii  xt  tliri'i-  si-.irs 

I  hr  pii'srnl  mitiuuk  is  tui  nimr  mnn'i.ils  m  tin-  im- 
mrdl.ltr  llltnir  I  hrir  Is  nu  ipirstiuil  th.lt  till'  ininri.il  iii- 

(> 


diistiirs  h.isr  tin-  .iliihts  .  thr  ni.mjmxsrr.  .mil.  iimst  ul  all. 
dll-  ssill  til  piudiiir  III  thr  ipi.mtitirs  rripiirrd  lis  \nirriru 
.mil  hri  Inrinls. 

OulliMtli  r<»r  C’linutrurtitin 

II  I.  I'mrni.in,  in.m.i^mi;  dirritm  iit  Ihr  .Xss'Kiatrd 
(.rnrral  (miitrartui's  ul  Xiiirrit.i,  aiiiimmcrd  rrrrntlx  th.it 
.III  .dl'tniir-rrriird  tiit.il  rmisti in tiun  suhimr  ul  .ippriixi- 
ni.itrls  dd  liillimi  dull.irs  ss.is  |)nt  in  pl.icr  in  thr  I'liitrd 
St.itrs  in  Id.il  ( )l  this  lini'i-  tut.il.  .ihiiiit  dd  hillimi  dullars 
SS.IS  rripiiird  Im  iirss -luiisti nrtiun  jiiuji-its  and  d  liillimi 
dull.irs  Im  ^rnrr.d  in.imtrn.mrr  and  irp.iir  ssurk 

( .'minnrn(ini{  that  a  tut.il  runstriirtiun  s  uhiinr  appruxi- 
ni.itnii>  .17  liillimi  dull.irs  is  pussihlr  in  ld.}2.  Xli,  l-'urrm.ui 
indir.iti'd  di.it  rmistrintimi  .irtisitx  diiriiii'  this  scar  ssill 
hr  spults,  ssith  pr.ik  Irsris  ul  ssurk  in  smnr  arras  anil 
srsrrr  drups  in  uthrrs,  drprndin^  mi  thr  tspi-s  ut  rmi¬ 
sti  in  tmn.  die  distrilintiun  ul  m.itri  i.ils.  and  thr  administra- 
tmn  ul  runstrnrtmn  rmitruls. 

In  rum  hisiun.  Mr.  Kurrm.iii  .idsisrd  piihlir  and  prisatr 
.iHnn  irs  tu  krrp  thrir  pl.innin^  prui^r.iins  alisr,  so  that  thr 
pussihihts  ul  .1  srrimis  lai;  r.iii  hr  prrsriitril  ss'hrn  prr- 
niissiun  tu  i'll  .ilir.id  ssith  thrir  pl.ins  is  ^rantrd. 

rh»-  .M  ■  noralH 

X  ness  suhimr  ul  thr  Mnirrals  Xi-.irhimk.  pnhlishrd  ali- 
nii.ills  h\  thr  1’.  S  liiirraii  ut  Mini's,  is  iiuss'  asailahir  lur 
ihstnhiitiun  tu  inti-ri-sti-d  prisiiiis. 

rills  issiir,  iii.nlr  up  ut  l.(i'1.5  p.i^rs  ut  trxt,  phis  a  2(i-pam' 
mdrx,  runt.iiiis  iimiplrtr  data  tor  tin-  vt-ar  ld4d.  as  ssrll  as 
rmnp.iratisr  data  tor  r.irlirr  si-.irs.  Tin-  rmniimdits  n*sirsss, 
ssiitti'ii  hs  s|)rii.dists  in  thrir  rrspi-rtisr  firlds.  dral  ssith 
inrt.ils.  nunnirtallir  minrrals.  anil  ininrral  Inris. 

Ilunnd  s'upirs  mas  hr  uht.iiiird  Irmn  thr  Sn|i<-| intrndrnt 
ul  Durnnirnts.  T.  S.  ( his  1-1  ninrnt  I’l intin^  ( )ffii'i'.  XX'ashini'- 
tiiii  2.1,  I)  ( till  SI  "id  i-arh.  Xll  ul  tin-  rh.iptrrs  iif  thr  himk 
ran  hr  snpplird  .is  indis  idnal  prrprints.  (.'iipirs  iif  thr 
pir|)rints  an-  .dsu  as.iil.ihlr  Irmn  thr  .Snprrintrndrnt  ul 
DiH'iinirnts  .it  Irmn  -i  tu  Id  rrnts  i-.u  h. 

DON  TS 

I  >1111 1  dru|).  thriiss  ,  in  sliilr  p.u  kaiii-s  iif  rxpliisis  rs  iir 
h.indli-  thi-ni  nin^hls  in  .ins  inannrr. 

nmi't  stiirr  ans  inrt.dlir  tmils  111  iin|)lrnii-nts  in  an  i-x- 
pliisisrs  in.i^a/inr. 

Diin't  alliiss  |i<‘ismis  nndrr  riiilitn-n  srars  ut  a^t*  tu 
h.indlr  iir  nsr  i-xpliisisrs  iir  tu  hr  pri-si-nt  sshi-ri-  rxpliisisrs 
.III-  hrin^  handird  ut  nsrd. 

Dun  t  Ir.is  r  i-xpliisis  i-s  Is  iiiij  .iriinnd  ss  hrri-  rliililrrn  ran 
art  thrill. 

Dun't  rarrx  rxpliisisrs  in  pin  krts  ut  rliithint'. 
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I  lit*  lit'ul  of  vttlrunoeH  In  pr4»fliir«‘(l  liy  llit*  lirc‘ul<d«»«*n  «»f  rucliourlivt*  uI<»iiih 
manv  liund  reJft  «»f  rnilvR  lfel«>w  tlie  surfart*  «>f  tlie  vartli 


ANOhS  like  MfXicOA  t.miOllA 
I’.iricutiii  lia\i‘  alwavs  c-.ipfnrt'd 
till*  iiiiai'iii.itioii  ot  iiiaiikiiiil.  Apart 
from  tlu'  Niolrnt  ilama^f  that  soinc- 
results  horn  their  eruptions,  they 
pros  iiie  tlie  i^eoloi^ist  witli  a  cine  eon- 
caTiiiim  tile  interior  ot  the  earth  vs  hieh 
lie  can  neser  reaeh  direetlv  He  sees  a 
liipiid  ot  perh.ips  l.StHt  to  2.5<K)  de- 
Hrees  Fahrenheit  |)oiir  out  upon  the 
surface  ot  the  e.irtli  where  it  conceals 
to  torni  .solid  ro(  k  Siii  h  liipiids  which 
torin  within  the  I'arth  and  which  inav 
solidity  to  torni  solid  nnk  ar»‘  called 
niiiiima,  .ind  rocks  which  are  thus 

‘Bll'ton  t  ’lllMTSitl  . 

(lolli'Hr  ol  I.iImt.iI  .Arts. 

Bostiin  Is.  \l.issai  tmsrtts 


C.  W.  W'Ol.FK* 

tornied  are  termed  i^iirum  roiks. 
F\ery  j;i'ologist  knows  that  this  t\pe 
ol  rink  is  hv  lai  the  most  ahnndaiit  in 
the  .solid  rm  k  shell  whii  h  lot  ms  the 
outer  section  ot  the  earth.  He  coiise- 
ipu'iitlv  lacr's  the  prohleni  ot  the  somce 
ol  all  the  m.igm.i  that  has  made  the 
igiK-ons  rocks. 

From  a  stndv  ot  eartlupi.ikes.  wi' 
tia\e  learned  that  there  ci-rtainl\  is 
not  a  liipiid  or  m.igmatic  shell  helow 
the  outer  rock  shell.  \s  tar  as  we  now 
know,  the  »-arth  is  solid  to  a  depth  ol 
l.TtK)  miles.  Ifelow  that  depth,  there  is 
prohahiv  h(|nid  iron  and  nickel,  hot 
since  onr  magmas  are  not  iron  and 
nickel,  we  cmii  Ix'  fairly  cert.iin  they 
ha\e  not  risen  from  the  cori'  of  the 


earth.  (Figure  I.)  It,  then,  the  *Mith 
IS  solid  in  the  /one  tioni  whiih  om 
ni.igmas  linally  rise,  we  must  conclude 
that  niagm.is  ate  hemg  made  giadnall\ 
Ironidav  to  da\  out  ol  solid  loi  k  helow 
the  solid  esti  iioi  shell.  Koik  is  con- 
\eited  into  m.igni.i  w  hu  h  is  ti. ins- 
ported  to  another  jilaie  .ind  cooled 
I  heie  it  heconies  rot  k  again,  and 
igneous  rot  ks  are  hoi  n. 

t'liriiaecK  Iteiieiilli  the  >iiriiiee 

Ifnt  how  may  links  he  conxeited 
to  magm.i.'^  I'lom  where  conies  the 
heat  that  transtorms  the  solid  into  a 
liipiidr'  'Hit  aiiswiT.  whit  h  was  sug¬ 
gested  many  M  ars  aao.  is  that  there 
.ire  furnaces  hene.itli  the  snif.ice  w  hit  h 


riu.  E.xPLosiVES  enclnct:h 
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rrvi-  .IS 


III  sliiki  il  lint  li\  (ii.il.  Iilll  li\  till’ 

ill!  .ikilllSMl  III  1 .11  Illl.U  t IV  I  .illlllls  It  IV 

I  lllllllllllllll.ll  I  kllllVV  II  ll^l  tllll.iv  tll.lt 
will  II  .itiiiiiv  split  I  itlll  I  spillll.llll'llllslv 
III  tliiuiinli  III. Ill  s  .iitivitv  I  ni  l '.4%  IS 

nli  .isi  il  I  I .iiiiuiii  .mil  iillii  I  I  li'iiii  Ills 
li.ivr  .itiillis  wIikIi  split  .Hill  II  li'.isi 

I  III  I  HV  II  tills  I  III  1  UV  IS  II  II  ,  I  SI  1 1  w  it  I II II 

IIM  ks  It  Im'IIIIIII'S  III. mill  sti  ll  .IS  III  . it 

I  IlHS  It  IS  simm  sti  ll  tli.it  |||.I1{|||.|  Is 

tuimi  il  will'll  till'  III  .it  piHiliiii  il  liv 

l.llilli.K  tiv  itv  IS  ^I'lll'l.ltl  ll  l.isll  I  ill. Ill 
It  Is  lilssip.ltl'll  liv  (  lllllIlK  tlllll  III  till 
r.iltlis  suit. II  I'  .mil  till  links  .III 
W  .11  nil'll  .lllllllsl  til  it  Hill  til  tlll  ll  llipil  - 

I.II  tlllll  tl  lll|ll  l.ltllll'S 

lliiii  VI. IIS  .11111  it  vv.is  siii;Hi'sti  il 
llV  till-  .lllllinl  III  .1  p.l|*'  lli'lmi-  till- 
(  .I'lilni^li  .il  SiK  irlv  III  \  II  I  II  . I  ill. it  tills 
w. 1111111114  vviiiilil  II  suit  III  .III  I'vp. mill'll 
siilisiii l.ii  r  si'i  till  vvliiili  III'  i.illi'il  .1 
llllsti  I  I  II  III  III  'VI'S  tll.lt  lll.li4ill.IS  .III' 
liiiiii  III  till  SI-  lilisti'is  \l.mv  ti'sts  III 
till-  I  .iiliii.ii  tiv  I  (iiiitriit  III  links  li.ivi- 
Ill-Ill  III. nil  I  lll'SI'  SI'I'III  til  illllll.ltl' 

tli.it  lii.it  IS  Iii'j|ii4  1411111  .ill'll  liliiir 
i.ipiillv  ill  m.mv  .111  .is  lli.m  il  is  lliiwjii<4 
lint  til  till-  siiil.iii-  .mil  Iii'iiii4  lust  liiim 


till  I  .lltll  llV  l.llll.ltlllll  I  Ill'll-  .111-  lint 
tvvii  vv.ivs  tli.it  .III-  iiltnn.iti'ly  .iv  .iil.ilili- 
liii  till  ilissip.iliiiii  III  till-  lii'.it  vvliiili 
IS  141  iii'i.iti  i|  III  tlii'si'  i.iiliii.ti  livi-  liir- 
n.ii  I  S  It  III. IV  III- I  iiiiiliii  ti'ii  til  till- sill - 
I.II  I  tliiiiir.4li  tin  siiliil  links  iiIhivi-.  hi 
111.114111.1  vv  till  II  I. Hill'S  till-  lii'.it  liiini 
till  lilisti'i  .HI  . I  III. IV  Ih'  liiiii-ii  npvv.iiil 
inlii  till-  I  Mist  III  liiiw  lint  n[Hin  tlii- 
snil.iii  III  till-  I'.iitli.  Hiifli  priHi'ssi-s 
.HI-  .n  tivi-  lint  I  iiiiilni  tlllll  is  ni.iilr- 
ipi.ltl  III  t.lkl-  (.HI-  III  till-  tllt.ll  lii'.it 
piiiilnii'il  Itlll  ks  .III-  vi'i  v  piMii  iiin- 
ilni  tills  III  III  . it  .mil  llii'V  (iiniliut  lii  .il 
I'Vi'ii  li'ss  ii'.iililv  will'll  tlirv  lii'i'iinii' 
vv .11  nil'll  lii'.it  viinliiini's  tii  lu'cimin- 
l.iti-  lirliivv  till'  snil.Ki'  .Hi-a.  .mil  tin' 
lilisti'i  .Hi'.i  wliiili  thus  liirnis  rnl.iti4rs 

Initli  Inn  i/init.illv  .mil  v  ri  tk .illv .  II  .mv 
si'itiiin  III  llii-  lilistri  lii't'iniirs  li.ms- 
linmi'il  mill  111.114111.1  it  is  .ipp.m-nt  tli.it 
tin-  n.itiiir  iil  tlir  111.114111.1  will  di'pi'iiit 
npiin  tin-  ii.itnii'  iil  tin-  rmk  in  tli.it 
SI'I  tlllll  III  tin-  lilistri  vv  Ilk  II  is  ciiliv i  rtri I 
mill  111.114111.1  I''ii4nii'  2  slnivvs  .1  141'nri.il- 
i/i'il  pii  tnii-  III  till'  i'li.il.k  liT  Ilf  till' 
lin  ks  in  tin-  diisf  .mil  in  tin'  .isllii'inis- 
plirii-  I'lartinrs  vvliiili  Ir.iil  lipw.llll 


Innii  tin-  v.hihiis  Ii-viIs  ni.iv  si 
ili.miii'l  VV.IVS  till  tin-  MSI-  III  (litli'ii'iit 
kiiiils  III  111.114111.1  til  tin-  siiit.Ki-. 

(  tf  l{lM'lvli 

(>111'  III  tin-  iiiitst.mclini4  Icatiirrs  iil 
il4in'(iiis  HH  ks  is  .1  Iniiiiii^cik'inis  In-ti'ro- 
Hi'ik'itv  .  Ii4in'()ns  UK  ks  slifivv  m.mv  ilis- 
siniil.iiitirs  III  tin-ir  c'linipiisitiiiiis  and 
nnidr  III  tiirni.itiiiii.  II  inic  visits  ^t-|- 
liivv  stiiiii'  l‘.H  k  .111(1  liHiks  at  till-  \  ok'.mii 
rin  ks  till'll',  line  will  sec  li^lit  .ind  il.iik 
links  vvlnisc  ('i>m|>(isitiiins  dillci  cun- 
sidcr.ililv.  'I'll!'  V (ill  . mil'  nn  ks  ol  Alivs- 
sini.i.  tinisi'  iil  tlic  Di-ii.iii  I’l.iti-aii  in 
Indi.i,  till'  I'Stcnsiv ('  l.iv.i  Hows  of  tln- 
< 'iiliinilii.m  I’l.itc.iii,  and  tinisi-  iil  the 
li.iw.iii.m  Isl.mds  .ill  sinivv  inti'ri'stini4 
dillcrcik'i's  lint,  .it  tin-  sainr  timi',  ri'- 
ni. Ilk. dill-  siniil.iiitics  'I'lit-  lilistrr  liv- 
piitln  sis  vviinld  sni4i4('st  tli.it  tin-  ni.ijiii 
dillcK'ik'i's  arc  I.tfi4('lv  tin-  icsnlt  ol 
I.i|)pini4  ol  (lillcri-iit  levels  of  .i  Irlister. 
rile  i.idio.ii'tive  Inrn.iie  111. iv  he  oper- 
.itini4  depths  ol  III  miles  or  .'VI  miles 
to  iierli.ips  UK)  miles.  Tlie  tvpe  of 
111.114111.1  vvliiili  is  prodik'i'd.  llierefore. 
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(l<'|H-ii(ls  |)iiinaril\  on  tli<’  K-vcl  troin 
w liitli  if  is  (li'iiv i-d. 

rlu'ic  is  niiK'li  icasoij  to  sii|)|>os*'  that 
the  earth  is  lasered  (‘ven  witliin  the 
seetioii  whirli  lies  hefwei'ii  the  surface 
.iiid  a  depth  of  (i(K)  miles.  (  Fimire  'i. ) 
The  upper  lav<-rs  tend  to  approach  the 
composition  of  granite,  fh<‘  lower  la\»'rs 
hecome  |)ro^ressi\ <'l\'  enriched  in  cal¬ 
cium  and  niai'nesimn  until  the\'  aie 
similar  to  the  m.itei  ials  in  the  diamond 
pipes  of  South  Afrii  a,  peridotit<'.  W'Ik'Ii 
cratks  develop  al)o\e  the  blister.  fhe\ 
mav  r«Mch  riowii  to  an\  depth  in  tlie 
blister  before  fh<‘V  reach  a  section 
w  hich  is  sidfii  ientb'  warm  to  be  tr. ms- 
formed  info  ma^ma  as  the  pr<-ssm<’ 


diminishes  in  the  i  rai  ked  area.  ITom 
that  lex  el,  \x  ith  its  nniijiie  <-omposition 
the  m.i^ma  rises  toward  or  to  the  sur¬ 
face  and  nitim.itelv  solidifies.  'I'lie 
ciHilini'  whirh  ai-eomp.mies  this  u-- 
moxal  of  mai’m.i  brings  the  xiilcanic 
e|)isode  above  the  blister  to  a  ilose 
until  more  heat  accnmnl.ites.  cansini' 
the  blisti'i  to  expand  and  crack  the 
riMif  aijain.  Iliis  time,  peril. i|xs.  the 
crai'ks  will  re.ich  to  .1  dillerent  depth, 
where  a  diHen'iif  composition  of 
m.ieni.i  will  be  prodnceil  'I'hns,  x.iri- 
able  tx  pes  ol  mai'mas  and  ianeoiis 
riK'ks  develop  .iboxe  the  blister,  \fter 
the  m.ii;ma  is  produced,  it  mav  dif¬ 
ferentiate  soniexxh.it  before  it  fin.illv 


solidifies,  blit  the  princip.il  maiiiii.itic 
txpes  .ire  assumed  to  form  .is  de¬ 
scribed  in  this  article. 

^layfiiia  Foriiialiiiii 

Kxentii.illx  the  w.irnied  hlister  re- 
Hioii  becomes  xerv  extensive  hori/on- 
f.illv  .md  reaches  the  rei;ion  of  Ijre.it 
troni^hs  in  the  e.iith's  sniface  xvhiili 
have  I'radii.dlv  filled  with  sediments. 
The  inx.ision  ol  hii'her  temperatures 
into  this  region  results  in  a  much  more 
complex  series  of  mai;ma  txpes.  In 
general,  lour  stai;es  of  ma^ma  forma¬ 
tion  max  be  recoeni/ed.  'I'he  first  sfaije 
involves  the  extrusion  and  intrusion 
into  the  trough  are.i  of  mai'inas  from 


granite 
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Ki)’iir«-  TTic  il('\cl(ipiiiciit  »f  u  blister 
ill  Ibe  luxereil  crust  is  iiiilicatecl. 
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bli  s  T  e  n 
DOME 


TROUGH 


BLISTER 


\  Ki|>iirr  4:  4  hriilrd  blister 

\  Mva  Ihut  extends  to  the 

\  region  of  a  trough. 

\ 

\ 

\ 


(li'i  |)  sr.tti'd  soilUfs  \s  tlif  lic.lt 
ciicinx  sxliuli  is  |ii(mIiuc(I  I)\  the  <lis- 
iiit<'i;i.ttiiin  id  i.iiliii.u  tix  c  elements 
I  iiiitiiiiies  to  ( iiiieeiitr.ite  in  the  hlister 
.lie, I  the  tenipei.itine  III  the  tliill^h 
mi  le.ises  until  the  seiliiiieiits  in  the 
liiNM'i  ji.iit  III  the  tliint’h  .Mill  li.isenieiit 
helie.ith  them  .lie  eiilix  el  ted  intii 
111.114111.1  iii.mx  id  them  heiiit’  ti.ms- 
liiinied  in  pl.iee  iinlv  tii  siihdiv  in  the 
s.inie  piisitliin  .it  .1  Liter  d.ite.  The 
n.itnie  id  the  i^neiins  links  |)iiidneed 
in  tins  \\.i\  is  pi ineip.illx  dependent 
n|Min  the  ii.itnie  iil  the  seilinients  whiell 
.lie  ti.msliiimed  into  111.114111.1  .mil  npnii 
the  dei4iee  id  th.it  eiin\ eisiiiii. 

\t  .ihiint  this  st.ii4e.  miiniit.iiii  hnild 
11114  I  Ini4e  se.ile  lieiiins  .is  the 
sediments  .mil  h.isement  .ire  sipiee/ed 


.111(1  unnpressed.  'I'he  magmas,  which 
are  already  av.iilahle  friiin  the  frans- 
li>rni.itii)n  id  the  h.isement  .md  hiittnni 
sediments  id  the  trl)n^h.  an*  fiirceil 
hv  the  miimit.iin-hnildini'  stresses  into 
the  (i\erl\ini4  seilimenfs  lorniiiii'  ii*- 
iieons  rin  ks  id  highly  xari.ihle  conipii- 
sitiiin.  depending  iipnii  the  siinrce  id 
the  111,114111.1. 

'I'he  m(iniit.iin-hiiildiiii4  forces  are 
\isn.di/ed  ,is  stemmini;  Irom  a  llatten- 
iiil4  id  the  exp.inded  hut  collapsini4 
hlister  rod.  When  monntain-l)nildin<4 
forces  cease,  that  is.  when  the  hlister 
h.is  totally  txill.ipsed,  some  mai4m.is 
still  remain  llnid.  'I'liese  rem.iinini; 
m.i^mas  rise  tow.ird  the  surface  hy 
actn.illy  dissol\iiii4  and  plucking  the 
nnif  m.iteri.ils.  \s  each  piece  of  the 


rind  material  falls  into  the  ma^ma. 
the  lex  el  of  the  matiina  rises  to  replace 
the  l.illen  hliH'ks.  The  materials  which 
drop  into  the  rising  mai4ma  (liamher 
coiitaniiiiate  the  alreadx -complex 
niai4ma.  and  complicated  lix  hrid  niai'- 
nias  are  thus  formed.  These  may  or 
may  not  reach  the  surface  as  xolcanic 
rinks,  hilt  definifeix  do  exenfn.illy 
solidify  to  form  ii4iieons  rin  ks. 

Final  F|>iH<Mle  in  the  4!yele 
Of  l^neoiin  Aelixily 

.\s  a  final  ejnsode  in  the  cycle  of 
iiiiKHins  acfixitx  in  the  troni4h  rei4ion. 
magmas  from  deep-seated  sonrer’s  are 
once  more  extrndeil  upon  the  surface. 
I’rior  to  this  fin.il  stas4e,  the  deeply 
folded  sediments  and  hasement  rin'ks 
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<. ill's  (iMHits,  \  irginiii 

ri.int  No  1  I  Miii'sloiir  4,)ti.MT> 

<  .ill.iii.Hi  lio.iil  ltiipro\«*iH4'iit  (  onipAtis 

Noiilh  Hi'tlilrlii'in,  \nt.Mi\  (ount\.  Nrs«  York  115,412 

Nortli  Hi. Milord  No  7  I  r.«p  Hmk  (,>uArr\ 

I  lir  N«'\s  I  r.ip  Hiu  k  (  onip.Mis 
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I  li«'  (.«'iM*r.d  (  riislu'd  Sloiu'  (  otnp.iin 

\\  .it4‘ito\s  n.  li'tli'rMMi  i  oMMts  ,  Nt'ss  \  ork  S2.495 

\|.Mlli.i  I  niM'stoiir  Om.ifts 
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Maripiette  l.iiiiestone  (^iiarrv 

M.mpiette  (  eiiient  Maniifaituniii;  (  onipans 
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IXM  XHV-KKBRl  4RY.  1952 


A  Unique  1  Iarl>  or  Development 

IN  SAN  Dll'XiO'S  MISSION  KAY 


1  •impletlitn  <tf  a  *{,000,000  c«»ns|piirti«»n  program  in  lOOO  will  r«»iitp«>l 
the  fl  4»w  <»f  a  river,  imprtive  a  harlxtr,  and  rnnvert 
l,NOO  aereM  ttf  land  t»  uiieful  purpnnew 


koHi  K  I  i.Ki; 


h’KOM  I  III',  \IK:  1  his  at'riji  \it*u  iif  tin*  projcil  shosss  thi*  fiit  iii.iilt*  (hroiit^h  Ihf  inidcllc* 
sii  (hut  (he  (lr)-<lt;c  l>ullas  loiihl  iiiiist'  in  uixl  nut  ol  the  hurlxn  urcu. 


SI  Alt  (INI.  Iiii'li  ill  tin-  L.iniiiia  Moiiii- 
t.iiiiN.  tlif  San  Dif^o  Kivt-r  iiu‘- 
aiidt'is  iliivMi  t\\(i  (l.iins  limit 

oil  tlif  main  loik  o(  the  livoi  2'j  miles 
distant  Irom  tlic  (!it\  of  San  Dici'o. 
Kroni  tliat  ixiint.  the  risei  rolls  tlironnli 
spaiselv  [)o|>nlatcHl  areas  yatlierini' 
innd  and  silt  en  route,  .ind  finallv 
swirls  jiast  San  Dieiio's  “Old  Town" 
to  tile  lia\ . 

At  tlie  niontli  ol  tlie  riser  in  Mission, 
tlie  silt  of  mans'  lentnries  lias  jsiled 
n|)  in  flat  drifts  like  sand  dimes,  making 
the  slialloss  has'— 2  to  d  ft.  in  dejitli- 
siitnalls  useless.  To  the  eits's  jilaii- 
neis.  this  l.StKl-aere  area  of  flat  l.md 
could  he  eons ei fed  to  useful  |>ni poses. 
The  r.  S.  Vi  ins  (airps  ol  Kni'ineers 
re.ili/ed  that  the  San  Dieijo  has.  ciaiii- 
nied  ssith  essenli.d  I'osernment  and 
ssaitime  des  elopmeiifs.  had  forced  the 
(issuers  of  sni.dl  [ileasnre  cr.ift  out  ol 
the  onis  asailalile  hailioi  in  the  area. 
\f  the  same  time,  the  Vriiis  Kni'ineers 
kness  that  the  S.m  Die^o  hiser  h.id.  in 
the  past.  Iiec'ome  .m  actise  soiiree  of 
floods  dnriiii;  periods  ol  estrenie  rains. 
Thes  ssere  tsinsineed  that  the  eon- 
striK'tion  ol  a  ehaniiel  to  control  the 
■San  Dieoo  hiser  svoiild  seise  tsso  nse- 
fnl  purposes.  Kirst,  it  ssonid  proside 
,1  s.ilets  l.ictor  ol  flood  control  for  the 
hinhls  indnstriali/ed  lO-sipiare-mile 
are.i  adj.icenf  to  the  riser’s  course, 
sshere  aircr.ilf  factories  and  important 
Marine.  Nas.d,  and  other  nosernmeiif 
install.itions  ssere  liKated.  Second,  the 
channel  ss'onlil  cans  the  silt  in  Mission 
h.iS'  direct  to  the  sea,  leas  ini'  the 
lias'  area  as.iil.dile  for  exploitation. 

I'’,. iris'  in  U)4.5.  the  citi/ens  of  San 

•S2(rn  \li  Inisc  Xscniic. 

1  IIS  V mil  It  s  -Ifi.  ( l.ililorni.i. 


Diet'd  osersshehninuls  soted  lor  the 
|).iss.ii'e  ol  ,1  S2.(KK).(KKI  hond  issue, 
sshich  en.diled  the  cits  to  lie-in  con¬ 
struction  oper.itions  on  its  sh.ire  of  the 
proposi-d  S2d.(MKI.(MK)  project. 

Vf  first,  pi. ms  ssere  des  eloped  sep- 
ar.itelv  lis'  the  cits'  oilici.ds  of  S.m 
Die^o  and  lis'  the  Vrins'  (aiips  of  l-',n- 
ainiers.  I, .iter,  joint  meetini's  ssere 
held  to  coordin.ite  the  efforts  ol  the 
tssii  uronps.  Fin.d  pl.ms  called  for  the 
(iorps  of  l^nl'ineels  to  eonsfrnct  the 
floodssas'  channel  .md  dredt'e  the 
outer  h.irhor  area  iiiclndin^  the  dredi'- 
iiio  of  (,)nisera  Hasin  and  Mission 
ll.irlior.  These  sections  ss'cre  sched¬ 
uled  lor  deeper  draft,  to  accommodate 
the  iiKMirai'e  .ind  repair  facilities  for 
the  larnc-r  pleasure  craft.  San  Diet'd 


ss.is  to  proside  some  lin.mc  l.d  siippoit 
of  the  Arms  s  project  and  to  .issmne 
responsihilits  lor  the  dredyin^  of  the 
lest  ol  the  h.is.  as  ssell  .is  lor  cert.iin 
hrid^es  and  .ill  landsc.ipino  of  l.S(N) 
.ic  res  of  useless  l.md. 

VV  ithin  a  short  time,  the  preliiniii.iis 
pi. inning  ss.is  completed  and  eonstrnc- 
tion  ssork  could  he^in.  'I'he  cits'  h.id 
CHS  isioned  the  time  ss  hen  Mission  If.iS' 
ssonid  proside  millions  ol  doll. ns  in 
se.irls'  reseinie  from  l.md  le.ises,  ho.it 
rep.iirs.  recreation  rent.ils.  .mil  in- 
cieased  real  est.ife  s aloes, 

l  ire  Mueeo  Foiilrael 

l..ite  in  1917.  the  M.iceo  (ainip.ms' 
ol  I’.ir.iniomit.  (i.diforni.i.  iiniler  a 
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Sll(>\  Kl.  Ol'K.K ^  riONS;  uiirlkiiidi.  <>pvrdtiii|>  |>»»rr  >hu>trK,  ilraii  up  (Ih-  Iim-  ii(  (Ih-  uiirkiii^  aiul  load 

hlastrcl  i>raiiitf  into  J.  B.  Stringfrllovt '«  Inuk^. 


i<)in|)i«'sM)is,  tliiff  vsai'oii 
drills.  si\  j.ickli.iniiiK-rs.  and  oiit'  wa^on 
j.ick,  all  (lardiK’i-DfiiNcr  units. 

Tlic  r(«k  at  tin-  (jiiariA  was  a  haul. 
l>l(K'k\  I'r.initr'.  tl.irk  hhu'  in  oilor. 
Htaansc  ol  this  hhaks  fnrination.  thr 
inajoiits  ol  the  stone  resnltinn  Iroin 
blasts  was  in  the  loitn  of  honideis. 

Starting  at  the  hase  of  the  (|narrv 
tae»‘,  Maceoi  rews  drilled,  hlastetl.  and 
exeasated  a  tunnel  straii^ht  into  and 
throni'h  the  r(Kk  for  a  disfanee  of  fi5 
lo  71)  If.  Thev  then  turned  and  dro\<‘ 
two  later. il  tunnels,  one  to  the  left 
and  one  to  the  riohf.  at  rinhf  aisles  to 


the  entranee  tunnel.  K.ieh  lateral  tun¬ 
nel  was  drixen  MX)  It.  in  length.  I'he 
eonipleted  tunnels  formed  an  almost 
perfeef  1.  ynarrxinen  ref»T  to  this 
method  ol  preparing  a  blast  as  the 
eoxotr'  method. 

If  was  decided  to  load  ch.iri’es  of 
Hercules*  Hlaik  Blasting  I’owaler  into 
lour  p(Kkets  in  each  of  the  two  lateral 
tunnels,  makini'  a  total  of  r’inht  sep¬ 
arate  chari'es.  .\  loading  factor  of  0.9.5 
to  1.25  ol  powder  to  1  cii.  vil.  of  rock 
and  oxerhnrden  material  in  the  solid 
was  used.  .X  l)<M)sfer  cliarije  of  KK) 
Ihs.  of  00',  Cielatin  Kxtra  was  plac«-d 


in  each  of  the  I'inht  powder  chart'es. 
W'ire-hoimd  I’rim.icord  .md  Hercu¬ 
les*  Klectric  Bl.isfinij  (!aps  wore  used 
as  primers,  and  the  hl.ist  was  fired 
with  a  50-cap  hlastinjr  machine. 

In  addition  to  the  blast  tlescrihed, 
four  other  coxote  blasts  xxere  fired  hx' 
M.k'co.  Kach  blast  xiehh-d  approxi- 
matelx'  .SO.(MM)  tons  of  broken  stone. 

Brnk  re<piirini'  sr'condarx  hlastiii)' 
xxas  drilled  xxith  (7irdner-l)«-nxer  jack¬ 
hammers  e<piipped  xxith  'rimken  Hu 
(airhalov  hits  on  1-in.  drill  steel.  The 
spacing  of  holes  xx.ts  noxerned  hx’  the 
•H.k  r.  S  f.it  OH 


(ilvde  .  \V«nk1  used  tlie  ssell-drill  method  of  blastiiii;  in  tf»e  K.  I>eiiru>  <|uam  to  prtKiire  stone 
for  his  ('oiitract  ssith  the  .\nnv  Knf;ineers. 
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I\<;KM01'S  liyt  II’\U:\T;  I  Ih-  prublcin  ol  liat  Liiit'  lu-a\jl\  loaili'd  tnick\  nii  top  ol  tin-  Ki-tt.  j»-tl>  in  flir  W  <m><I  toiitriHt  was  solscd  b' 

till'  conirat'lor's  (lrsi|>iiiiit;.  ba\iiii>  built,  aixl  piittini;  in  iis<-  a  1(1  It.  steel  turntable. 


\i)l\ril  tin-  It.ii'lsiii^  ol  licaxiU  loaded 
trill  ks  oil  top  ol  till'  l(>-tt.-\\  ide  jett\  , 
Mitlioiit  till-  use  ol  e\|)eiisj\e  tin iioiit.s. 
rliis  was  soKeil  l)\  Mr.  \\  ooil  in  de- 
sieiiiiji'  and  liaving  Iniilt  a  40-lt.  steel 
tnrntalrle  in  Ins  eoinpany's  sliops  at 
•Nortli  I  lolls  wooil.  The  tnrntalile  ss  as 
transported  to  the  jittv  site  and  in- 
stalleil  in  plaee.  It  was  operated  hv  a 
2)-hp.  air-i'iH)led  gasoline  engine. 
Loaded  trniks  drose  iorward  onto  the 
ramp  and.  in  >(1  seconds,  they  re\  ersed 
their  direition  and  were  in  position  to 
h.tek  lip  to  unloading  points.  W  ith  the 
eompletion  ol  each  1(K)  It.  ol  jetty  eon- 
strnetion.  a  stone-plaiing  irane  pulled 
the  tnrntalile  Iorward  so  that  the  triiek 
drisiTS  nevi'i  h.id  more  than  a  lIKI-lt. 
haek-np  mov  ement. 

Mr.  W'lMid  had  planneil  to  use  the 
eons  entional  ts  pes  ol  cranes  lor  |)lacing 
stone  on  the  jetty.  Later,  he  ssas  told 
that  the  hiKiming-ont  at  angles  losser 
than  75  degrees  ssiinid  pull  the  cranes 
oil  h.dance  sshen  |)ii'king  np  heass 
stoni’.  It  this  prosi'd  to  he  true,  the 
comp.ins'  ss-.is  l.iced  ssith  the  iiecessits 
ol  purchasing  np  to  Still. (KKI  ssortli  ol 
spi'cial  eipn'pment.  Again  he  turned  to 
his  North  IIoMsssimkI  sho|)s  lor  the 
solution  and  cami-  hai  k  ss  ith  the 
ansssiT  to  the  prohlem. 

Wood's  original  plans  called  lor 
using  a  regular  .Manitossoc  AtKKIH 
ss  hich  ss  as  in  sers  iif  as  a  2-cn.  vd. 


I.I-.I-T  TO  KlfilTI;  I..  B.  HiTsblMTgfr,  iiHiie  inanat!«-r,  (.us  I-.  Atkinson  (  oiiipans;  Tom 
AlU-n,  project  cnKim-cr  lor  tbe  (.its  ol  San  Oit-Ko;  ami  I.eland  Cos.  project  siiperintemlent, 
(iuv  K.  Atkinson  (.'ompans. 


THE  EXPLOSIVES  E.VCINEER 


M.VL'ART-FEBItL'ARY,  1932 


It  v\.i>  lilltil  uitli  .1  2(>-lt 
I  ti.iik  uIikIi  llltol  iinw.iiil  lioiii 


<  .III  \  Mill  IMI\  W.IN  lll.llll'  .111(1 

|ll.l(l'll  nil  till  ll.K  k  \\  III  II  till'  (  I.IIIC 
.iiliM'd  .it  till  |I  tt\  siti  till-  steel  Ixiv 

VS.is  lllleil  witli  7  tciiis  III  steel  |illli(  li 
lilies  I  tie  Ihis  ss.is  .ill.ili^eil  nil  tlie 
ti.iik  sn  tll.it  it  .11  ti  (I  .IS  .1  (iiliiitei 
li.il.lim  .111(1  .liltniil.itli  .ills  llliiseil  ll|) 
.111(1  ilnss  II  tn  1  (ilii|>e|is.it(  tin  tlie  (  .iirV  - 
11114  |lillls  III  till-  (l.ilie  Imhiiii  III  tills 
SS.IS  .1  iniiselitliiii.il  el. me  ss.is  eiili- 
seitiil  llitii  li.illllliel  lie.lil  (-i|lll|illieilt 
I  lie  n  suits  SSeie  Infills  SIK  cessllll 
1  lie  (lesss  ((illlil  liiMilli  (Hit  t(l  .(titles 
•  IS  Inss  .IS  'itl  (leijlees  till  |>il  kll|)S  (il 
12  tnii  stnlie 

I  lie  W  imkI  (  .iiiii|i.iii\  eniiti.iet  sailed 
Ini  llinie  til. ill  iStlINNI  tuns  ill  stdlie 
ssitli  .ilinlil  I  V'llNH)  tuns  (il  elite  stdlie 
.111(1  .i|i|iidsiin,itel\  2t.')tl(MI  tuns  iil  2- 
t)  S-.  .111(1  12  Idli  stdlie  I  Ills  in.itei  l.d 

1  .due  1 1  dill  till  \  11  I  tennis  (  .dlisll  IK  - 

linii  <  dni|i.ins  s  ijii.iiis  in  tlie  liHitliills 
nl  tile  Mlssldll  (.dt^e  \  .dies  lie. II 
M.kciis  ijii.iiis  I  lie  link  .it  Iteliliis 
|ild|ii  its  SS.IS  .III  nie<4ul.il  d.ilk  li.is.ilt 

\l  llie  |teiiiii>  Oinirrs 

Wdik  III  till  (|u.iil\  Iiei4.iu  ssitli 
si|U.illiii4  *1"  l  ast  side  iil  tlie  ss(ilkini4 
l.lie  Mtei  tills  SS.IS  (Idlie  tlie  iiesss 
dulled  lil.isted  .ind  esi.is.ited  .1  tun 
III  I  7(1  It  (l(  1  |i  llitii  tlie  t.KC.  illidel  tlie 
diii'(tidii  nl  Xiids  Weesnei.  su|>eiin 
ti  lideiit  .111(1  II. IMS  S(  lililt/.  Idieill.lll 
I  lie  d|>el.itldns  sseie  tlieli  diieited  td 
(Iiisini4  tunnels  tii  tlie  ii^lit  .ind  lelt 
.i|i|ildMm.it(  Is  .it  ll^lit  .mules  td  tlie 
iii.im  enti.mie  liinnel.  I'.kIi  nl  tlie 
tssdssmi4  III  l.ili  i.il  liiniii'Is  ss  .IS  ill  is  ('ll 
|(HI  It  Iniu4  I  siiuil.ll  td  tile  k  sll.ljied 
M.ikii  tunnels  in  tlie  I  li  ti  liei  (jii.iiis. 
desilllllil  |ll(SldUsls  I.  I'dlll  piHkets 
III  e.K  II  dl  tlie  tssd  l.itei.il  tunnels  sseie 
Id. idl'd  ssitli  (.iietiills  ( .ill  iil.ited 
(ll.liues  dl  III  II  dies  HI.K  k  Hl.lstlliu 
I’lissdei  I  lie  (  li.iiues  sseie  piiined 
ss  till  2  (M  Kl  II  dl  ss  ill'  I  Hill  I  id  I’l  i  III. K  Old 
.mil  Ill'll  dies  rleitiK  IU.Islllu4  (  .l|)s 
I  III  lil.isl  liii  (I  ss  Itli  .1  ‘it  >  I  Idle  lil.islinu 
III. K  Illlil  |il(idu(i  (l  .iliiiiit  StIINKI  tuns 

nt  liidkell  stdlie 

Stdlie  lispillinu  SCI  (Hid. II S  lil.istilli; 
ss  .IS  dl  illed  ss  itli  ( i.ildliei  Densei  j.ii  k- 
li.miiiieis  \  li.mdliil  III  III. Ilk  |)d\S(lei 
ss.is  lii.idi'd  llitd  tlie  (lull  lldlcs  .111(1 
lil.ists  ssiie  tiled  lis  me. ms  dl  W  hite 
Seipidi  s.ili'ts  tllse 


IIK.IIW  HKIIM.I-.  \iitii  lr.iHi(  ssas  sii  licuss  diiriiii'  tlie  (iiiistriHtiiiii  iil  this  llii;hHus  1(11 
cstciisiiiii  l>ri(i|;<'  that  a  Hrst-elass  riiadMus  ssas  built  as  a  di'tiiiir. 


Mtei  the  lil.ist  lis  the  edSdte 
inethdd.  W  eesnei  eh.mi4('(l  diilhiit4 
.111(1  lil.istin<4  iiiethdds.  'I'hc  iciii. lining 
kINIIKNI  tuns  dl  stdlie  needed  hir  the 
|('tts  SS.IS  liidkcii  ill  tssii  ss.iss:  first. 
Iis  the  empids  inent  iil  a  Ihies  riis-Ki  ie 
ssell  dull,  (Iiilliiii4  9-in  -diaiiietia  IkiIcs 
td  depths  dl  !.■)  to  till  ft.  'I'he  spaeiiii; 
lietss  cell  lldlcs  s  .11  ied  Inilll  21  td  d(l  ft.. 
(Iep('n(hni4  iipmi  tlie  Is  pc  nl  niek  fiir- 
iii.itidii  enediiiitcK'd 

rile  ssell-diill  hdles  sseie  spuing 
ssith  (  h.iii4('s  (if  lioiii  1(1  td  KHI  Ills,  dl 
I  leienles*  l)(l' ,  ( iel.itiii  I'isti  .1  Mtcrthc 
lldlcs  h.id  eiMiled.  thes’  sseie  liiaded 
ssith  licieiiles  Hl.ii  k  hl.istini4  I’dssdei 
dll  .1  i.itid  dl  (IS.)  Ills.  Ill  piissder  td 
I  ell  sd.  dl  sdlid  iii.iterial.  'rlic  hulk 
dl  the  lil.iek  puss  del  ss  .is  pi. iced  in  the 
(h.miher  in  the  lidltiim  nl  the  holes 
.111(1  the  leiii.iindei  ss.is  st,ii4i4ei('d  in 
detk  Id.uls  .ildiiu  the  h.inels  dl  the 
lldlcs.  I h'tdii.itidii  SS.IS  aei'dinplishcd 
hs  the  use  id  leinldiccd  I’lim.ieoid 
.111(1  elei  li  ii  lil.istinn  i  .ips. 

I)iiiiii<4  the  l.ist  sis  iniinths  nl  (pi.iris 
iipei.itidiis.  the  ssell-diill  inethdd  ss.is 
suppleiiiented  h\  drillini'  hdii/diit.il 
lldlcs  21  It  deep  into  the  t(M'  of  the 
ipi.ins  l.iee  l  liese  holes  ssere  loaded 
ssith  1  leii'dinite*  H.ii;  I’ossder  on  a 
i.itid  dl  .ippi'dsim.itels  Oh  Ihs.  per 
I  ell  sd.  dl  solid  iii.iteri  il 

Mter  hl.istiiin.  the  st.ine  ssas  trans- 
poiled  Id  the  north  jefts  site  hs'  a  licet 
dl  12  \ut(K  .ir  semidiimp  triK'ks.  (iss  ued 
hs  WiKid  'I'hes  ssere  ('(piipped  ssith 


speii.il  riH'k  hddles  hs  (iiMik  Ihothers 
dl  l.ds  \in4('l('s.  Id  I'.irrs  Ih  to  hS  tons 
dl  stone  |)('r  trij).  Don  Hridssell  ssas 
triiek  Idrem.m  .md  Ihinns  (.'.imeron 
SS.IS  iii.ister  mechaiiie. 

I  lie  \lkiiiHoii  (liiiilrael 

'I'lie  (his  I'',  Xtkinsdii  ('diiipans’  he- 
^.111  ssdik  dll  its  S2..V40.(KK)  cdiitraet 
ssith  the  Anns  I'an’ineers  at  the  llood- 
ss.is  eh.mnel  seetioii  ol  the  projeit.  The 
ehaniiel  estends  liir  more  th.in  '3  miles. 
h('i4inniiii4  at  a  hii4h  ol  elesatidii  101 
.111(1  proceeding  dossn  to  the  I’.icific 
Ocean.  The  cdinpans  decided  to  pro¬ 
cure  its  stone  re(piirements  from  the 
I'd  Fletcher  (|iiarrs .  sshich  h.id  Im'cii 
used  as  a  sdiiri'c  ol  stone  supplies  hs' 
the  Mail'd  ('diiipans.  Vtkinsdii  ar- 
r.mijed  a  suhi-diitrait  ssith  |.  H.  Strin^- 
lelldss  to  h.iiil  the  stone  from  the  (piarrs 
.111(1  pl.ii'C  it  <it  the  channel  joh  site. 

I'nder  the  directidii  ol  II.  Thoinp- 
sdii.  projeit  superintendent.  .\tkiiis(in 
iresss  set  up  three  ss.e^dii  drills  .md 
ten  hand  drills,  ol  (iardiier-Deiiser 
iiiaiiuf  .ii'tiire.  in  the  ipiarrs'.  The  height 
III  the  ssorkiny  lace  s.irieil  from  20  to 
l(K)  It.  Holes  from  12  to  20  It.  deep, 
drilled  hdri/oiit.ills'  on  -l-ft.  centers, 
ssere  Id.ided  ssith  llercdiiiite  Hai; 
I’dssiler.  Mter  siiccessise  blasts  had 
heeii  fired  and  the  estreme  sariatioii 
ill  the  h('ii4ht  of  the  ipiarrs'  face  had 
heen  ailjiisteil,  a  tunnel  ssas  driscii. 

(('iintiniied  on  p.ii'e  2.5  I 
•Hci!  IV  ,S  I'.it  Olf 


THK  EXPLOSIVES  ENGINEER 
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BLASTINC 


A  I^ACi:WAY  CIIANNKI 


AT  ROCIIKSTKk.  MiW  YORK 


C'finstrurtion  itperations  within  city  limits 
^equire<l  extreme  rare  in  drilling  and  blasting 


IN  1S02.  thrtT  iiifii  Iroin  Marvland— 
Mfssrs.  (Carroll,  Fit/lui^h,  ami  Ho- 
i lifNttT— piirc'liasfd  1(K)  aiTfs  ol  land 
along  tin-  l)anks  of  tin-  Coiu-st'i-  Hivor 
in  n|)[M-r  .\«*\v  York  Sfat»-.  Thov  choso 
tlu‘  site  Iwcansf  of  tho  potentialities 
inlieriMit  in  tlie  water  in  tlie  riser  and 
loi'al  falls  as  a  iikmiis  of  turning  grind¬ 
ing  sslieels  for  floor  mills.  Bv  IS.Y2. 
a  good-si/ed  eommnnits  liad  Been 
de\«‘lop<'d.  svliieh  the  loeal  settlers 

•lliTiiiles  I'nssdi  r  (^aiipans. 

\<»  York.  Nfu  York 


called  BiK-liesfc'i.  .\s  .ictisities  ssere 
e\pandc-d,  Boeliester  was  reeogni/ed 
as  one  of  fin-  grc-at  inilling  eenters  in 
the  world  and  heeaine  known  as  the 
Klonr  (Jits'.  The  official  seal  of  the  cits' 
still  carries  the  inscription  The  Floor 
(Jits,  despite-  tin-  fact  that  no  floor 
mills  hasc-  lu-c-n  located  along  fin-  risc-r 
for  some  time-. 

I’romiin-nt  among  the  |)rojc-cts  of 
the  t-arls'  sc-f tiers  ssas  tin-  (Jarroll'F'ifz- 
lingh  ract-ssav.  If  ssas  constrncfc-d 
along  tin-  sve-st  side-  of  tin-  risc-r  hi-- 


ginning  sooth  of  (Joint  Stre-et  and 
estending  to  Broad  Sfre-et.  \\’aft-r 
from  tin-  risi-r  ssas  carrit-d  through 
the  racessas  to  sarions  niannfactnring 
plants  in  tin-  arc-a.  Tin-  cpiantitv  of 
svafer  distrihnte-d  ssas  controllc-d  hv 
the  “rights”  osvin-d  hs  c-acli  plant.  This 
method  of  distrihntion  resnitc-d  in 
mans  dispntc-s  and  mnch  litigation. 
Through  tin-  years,  tin-  svafe-r  svhc-c-ls 
hc-cann-  iin-fficii-nt  and,  finally,  were 
ahandoin-d.  In  tin-  nn-antinie,  most 
of  the  ssatc-r  rights  ssi-rt-  pnrehase-d  hv 


liiilUlifiiMiiy 


BI.ASTI\(>;  Details  iif  drilliiii;  ami  blasting  ssere  carefully  calculated  and  executed  because  nl  tbe  pmximity  nf  buildings  and  ntber  structures. 


THE  EXPLOSIVES  ENGINEER 


JANT’ART-PEBRL'ART,  1US2 


tin-  Kik  (.as  aiict  KIrctric  Cor- 

{Miratiuii,  aii«l  .ill  (in'  \sat<-i  passing 
thrmigli  tin-  railway  was  iisi-il  liy 
to  mil  a  small  livilriM-li-ctrii 
plant,  known  as  St.ition  2(i. 


\  IVr|(l<‘\iiif{  I’rolili'iii 


THE  EXPl.OSISES  E.VGINEER 


JAM.  ARV-EEBRl'AHT,  IDSa 


W  lii-ii  till’  i  ity  oiiinals  ol  l(o<.'lit'stn 
ilfi'iilftl  to  firct  .1  linililing  as  a  war 
iiiriiiorial  at  Kxcliangc  anti  (a>nrt 
Stn-rts,  till-  liK'ation  ot  tlir  ract-wav 
was  a  pt'iplcxing  prolilt-ni.  I’rcliini- 
ii.iry  iiiM-stig.itions  inilicati-il  that  thf 
ni  xx  strni'tnrc  would  haxf  to  hr  hiiilt 
o\rr  till-  rai'fW.iy.  This  inxoixcd  a 
dri-iilrd  iiiiTi'iUsr  in  thr  cost  ol  thf 
|)r<ijftt.  Thf  fits'  m.inagfr  appi-.ilfd 
to  thf  pifsidfiit  ol  hiK'hfstfi  (his  anti 
I'dfftrit  ( airpor.ition  anil  thf  forpora- 
tion  .igiffil  to  flosf  thf  r.iffway  anti 
ifliK.itf  its  St.ition  2(>  ni'.ir  thf  dam 
.it  (amrt  Strfft.  I  his  iifighhorlv 
.11  tion  h.is  liffii  ol  gi'f.it  hflp  in  spi-fil- 
mg  thf  fonstmi'tion  ol  thf  W  ar  Mfiiio- 
rial  to  honor  thosf  who  lost  thfir  list's 
III  thfir  fomitrs’s  sf is  iff . 

riif  fontr.ift  lor  the  fonstriit  tion  ol 
.1  iifss  hs  ilrofift  trif  plant  lor  thf 
powfi  fomp.ins  ssas  assarilfil  to  .\. 
I' rifilfiifli  .mil  Sons  (aimp.ins'  f. iris' 
III  \l.is  ol  last  si'ar.  Htih  l.fssis,  thf 
fontr.iftor's  gfiifr.il  siipo  rintfiiilf  nt. 
st.irtfti  fXfas.ition  priK-fftlings  on 
Mas  2T  UJ.tI,  ssith  a  fifss  ol  iiifii 
rfinosing  i-artli  hfhinil  thf  risfr  ssall. 
Thf  ri'inosal  ol  thf  roik  iorni.ition  in 
thf  risfi'  hftl  ssas  siihift  hs  thf  Frifil- 
fi'ifh  (aimp.ins  to  Hoik  ( ionstniftion 
(airpor.ition  ol  Dossnssillf,  Nfss'  York 
Thf  ilrilling  anti  hl.isting  ilftails  in¬ 
stils  i-tl  in  this  snhfontr.it't  ri'tpiirftl 
lai'fliil  opi'iating  procfthirfs  hffansf 
ol  thf  proxiniits  ol  hiiililings  anil  iitlifi 
pi' rmaiifiit  stniftmi's. 

I'nilfi  thf  t-ap.ihlf  ilirfftion  of  .-M 
(hi'fiissiMiil,  siipi'iintfiitlfiit  lor  IfiK-k 
(  ainstriiftion  ( !oi  poration.  the  drilling 
ol  holt's  lor  hlasting  thf  roik  in  thf 
risfr  Ill'll  anil  thf  foniri'tf  risrr  svall 
w.is  st.irtfd  fails'  in  Jmif.  Thf  ilftails 
ins  Ills  I'll  in  if  musing  thf  risrr  ssall 
ssfi'f  fompiftfd  on  Jmif  22.  19.51. 
Drilling  in  thf  roik  in  thf  risrr  hftl 
ssas  st.irtfd  on  |nls  1.3,  1951,  a  ffsv 
Ifft  south  ol  Hrii.ul  Stri'ft  Hridgf. 
Work  progri'ssfti  npstrf.im  nndfr  thf 
last  arch  on  thf  ssfst  fiiil  ot  (amrt 
Stri'ft  hridgf  and  fontinni'd  to  ahont 
KM)  ft.  Irom  (aunt  Stri'ft  D.im,  At 
that  point.  o|>frations  ssfri'  iliri'ftfil 


I  \C  SS  SllVt.  Sllir  lilailiii|>,  j  |Mi»t'r  sIhiii'I  anil  a  Hri-I  <if  aiiliininliilr  tr.ii  Ls  i|iikkl\ 
M'liiiiiril  aiiil  ilis|His<'il  III  llir  liriiki'ii  riH  k 


I  I VI  1)1111  I  IV(.:  I  lie  MiiiNilli,  l•^l•ll  walls  in  llii'  ari-a  iiiiilcr  a  liriil|;i'  is  iiiilii utisr  of 
sisillliil  liiii'-ilrilliiiu  <i|M'ratiiiiis. 


VI  SS  ri  SV  I  Sill  I’arl  <il  tlii'  risrr  wall  has  ln'i'ii  lilaslril  anil  llii'  iiini  k  will  Iw  I'Xiasali'd 
III  I'lrar  a  silr  lor  a  iww  plant. 


\ 


TVHKIAI.  R(M  K  BHK.AK\(;K;  Aiiothfr  vu-»  o(  u  at  work  INTAKK  AKKA:  Aftfr  the  nnk  in  the  intake  area  has  iH-en  Irlasted 

in  a  hank  of  broken  riKk  as  operations  approach  ('ourt  Strc-et  Dam.  and  excasaterf,  the  riser  wall,  shown  at  the  left,  will  Ih‘  reinosed. 


a\sa\  from  flic  rivet  lied  to  priH-ccd 
into  flic  area  of  flic  plant  l(K'atioii. 

Drill  Hole  Spuriny:- 

I'AC'.iv  atioii  iti  tlic  plant  are.t  called 
for  flic  rcmov.il  of  approximatciv  30 
ft.  of  rock.  Holes  for  lilastin^  were 
drillcil  on  v.irioiis  spacinns.  deter¬ 
mined  l)\  file  fvpe  of  riK-k  eneomifered 
and  file  lire.tkane  of  the  rock  from 
blasts,  rlie  drill  holes  were  loaded 
with  I 'i  hv  S-in.  earfridir<‘s  of  (ic-la- 
mife*  2  dvn.miite,  and  the  ehari'es 
were  primed  with  Ih'renles*  \o  N'enf 
Short- I’eriod  Delav  Kleetrie  hl.istina 
(.’aps.  .All  of  the  nnk  formation  at 
this  location  w.is  earefnlK  line-drilled 
to  insure  a  smiHith.  even  wall  for  the 
fn-e  flow  of  vv.ifer.  The  drill  holes 
in  this  Iine-drillini4  ph.ise  of  the  project 
•11.-  I’  S  r..t.  Off 


were  spaced  as  close  together  as  the 
ei|iiipment  and  operatinir  conditions 
would  permit. 

Final  Kxravulinn  Delaili* 

The  rcK'k  encoimtcred  at  the  pen¬ 
stock  and  the  intake  area  IcKations 
was  the  last  to  he*  drilled  and  hlasfed. 
These  operations  were  completed  on 
( fetofrer  IS.  1951.  .\  comparativc'lv 

small  area  of  riK'k  remains  to  he 
hlasted  and  excavated  on  the  north 
end  of  the  tailrace.  The  river  wall 
above  the  dam  will  he  removed  after 
comph’fion  of  the  concrete  structures 
in  the  intake  area  and  the  new  rivc“r 
wall  west  of  the  exisfini;  wall. 

On  Ifock  ('onsfniction  ( 'orporatioiTs 
contr.ict,  the  total  nnmher  of  enhie 
vards  of  rin-k  removed  was  IT.tXK)  and 


a  total  of  over  fift.tKKI  feet  of  line  drill- 
im;  was  acc-omplished.  The  drilling 
was  accomplished  hv  the  emplovment 
of  four  Worthington  w.ijjon  drills. 
.\ir  for  the  drills  was  furnished  hv 
two  compressors,  a  Worfhint'fon  500- 
cf.m.  and  a  jov  fi0()-e.f.m. 

The  supervisors  personnel  for  Ho- 
chester  (ias  and  Klee  trie-  (a>rporation 
on  this  projc'cf  incindes  John  K,  Fred¬ 
ericks,  eni’ineer,  John  H.iker,  tjeneral 
sn|)erintendent  of  eonstrnction.  Paid 
H.  Homhant,  eni;ineer;  Karl  St.mton. 
inspector  and  lavont;  and  Frank  W, 
l.al.onde,  ins|)ector.  The-  directors  of 
operations  on  the  -A.  Friederich  and 
Sons  Companv  contract  are  Adam 
Friedeiich,  president;  I.ewis  Frieder¬ 
ich,  treasurer;  and  Ifoherf  I.ewis 
project  snpc'rinfendent. 


nil  iAriosi\i:s  i\(,imik 
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KK JO  BI,\S|;  I Jirfi*  ui'll-clrill  holes,  spuct^l  on 

26'f(.  centers  und  an  approximate  20'ft.  burden,  an*  htadc'd  and 
ready  to  Ih*  fired. 


\l  li\K  nib  Ibis  ^lopin^  iiifMiiid  of  broken  rmk  repre- 

v«*iits  a  \ield  of  approximatelx  four  tons  of  stone  for  eadi  imiuimI 
of  dxnatnile  loaded. 


I)l<ll.l.l\<^:  A  erauler-niounled  I, 
int;  readied  to  drill  a  ffSt-in.  bole 
preparatorx  to  blasting. 


IU:(0M:KI\(.  hi  \SJ|  D  STONK:  One  of  (;eori»e  M  Brewster 
('onipan\  \  |>osser  sbosels  was  re<|uisitioned  to  help  load  out  broken 
stone  in  the  quarrx. 


JJIK  FI. ANT:  \  bird  s>exe  \iew  of  the  stone  pnH'essin^  units  in  the  plant  area.  The  ofbce  and  shops  are  at  left  baeki;round. 


I)  R  I  I  T  W'  O  ()  I) 


(  .ill  nil'  .1  niiiii'i  III  I  .ill  ini'  .1  ti.iiiip 
I  VI  lii  i  ii  .1  liltlr  I il  i-.u  li 
I  \  r  llii.iti  il  mill  m.inv  .i  ('.iin|). 

\nil  iliilli'il  ii|iiiii  till'  III'. nil. 

I  Vi  ti.ivrlril  linin  S.ilt  i..ikr  tii  |i'|iinii-. 

I  III  (  iinisliii  k  li.is  kiiiivvii  nil'.  tiHi. 

\\  lii'i I'V I'l  I  .nil  I  ('.ill  iiiv  liiimi'. 

\iiil  IIIV  li.iili'v  vv  li.ili'V Cl  I  (In' 

DiiMini;  .iliiiii;,  (liiltini;  .ilmin. 

I  lii.iliiii;  vv Ik'icv Cl  till'  fide  iv  stiniii;. 
(■1111114  nil  jil.iic  .111(1  I'V  Cl  V  vv  licrc. 

\ii  line  III  kiiiivv  .111(1  nil  line  In  c.iic. 
(.clfiiii;  III  1114I1I  III  ccflinii  >(•  "inni4 
I  )i  illnnj.  ill  itlini4  .ilniic 

I  III  .(  X.ilivc  Son  111  .1  I’ccilcss  I’liii;. 

I  iM  .1  Nnlilici.  I  ijncss.  .IS  well. 

\nil  ilnvvii  III  Nev  .1(1.1  I  have  diiij 
III  lie.il  hill  vv.ilei.  .111(1  hell. 

I I  ii4h-i;i  .iileil  .1  liil  (Invv  n  (nihlfiehl  vv.iv. 

(  hiinlinnied  .1  hil  ill  Nniiie. 

\lv  h.lliil.if  s  vvherevei  I  sl.iv 
VikI  vvheievei  I  .nil  is  hnine 


l)riffin^  alnn^,  diilliiii;  .ilniii;. 

W’h.il  (In  I  care  if  vnii  fhiiik  it  vvrnii'j;':' 

I  net  IIIV  clnthes  and  .1  drink  nr  fvvd. 

\n(l  the  rest  nf  inv  life  is  nnthini'  In  vnn 
|■'ln.llinn  wherever  the  tide  is  strnnt;— 
Drillini’.  drittin<j  alnn^. 

.Sninetiines  I  wnrk  Inr  a  innnth  nr  so. 

Sninetiines  I  wnrk  for  a  shift, 

\nd  when  I'm  re.idv  and  primed  to  ijn 
I  ipiit  IIIV  wnikinii  and  drift, 

Sninetiines  I  l.md  in  the  cniiiitv  jail. 

\nd  snddenlv  cease  tn  roam. 

I''ni  I  h.ive  nn  cash  and  I  I'd  no  h.iil. 

Sn  wherever  I  am  is  hnme! 

Diiftinn  alnni'.  drifting  .linin'. 

Is  the  meindv  nf  mv  snni'. 

When  I  die  1  reckon  I'll  drift 

'In  a  hnt-hn\  hole  .md  an  endless  shift. 
Ifnt  still  I'll  I'D  where  the  tide  is  sfrnin'— 
Drifting,  driftini'  alnnij. 


fills  |><Hiii  vv.is  sent  111  fin  l.si'insivis  |'!\(.im  hi  hv  .1  snhseriher,  K.  .\.  D.ilhnri'. 
M  iiitniiisv  ille.  reiinsv  Iv  .ini.i.  who  Innnil  il  in  old  files  cnveriii^  his  visits  tn  mines  in 
S.intn  I )niiiini4n  f’ein  in  HIKi  \  |>encil  nnt.itinn  .it  the  linttniii  of  the  ori^iii.il  re.ids 
"  Vl.isk.i's  Sw  ilfw  .ilei  Hill  "  The  .inihor  is  imknovv  n. 
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Ilapl>«»r  Dt'vvKtpmenl 

( .oiitiiiiit'd  Inmi  p.iiir  IS) 

iiikIci  til*'  siijx-iA  isiiiii  (it  Hl.iikic  Ann- 
stiiiii^.  i|ii.iri\  l(iit'iii.iii.  I  lie  tiiiiiicl  waN 
(Inllt'd  .iiid  lilastt'd  tii  .1  dcptli  ol  ap- 
pr(>\iiii.it('l\  <}0  It.,  atfi'i  wliiili  t\s*i  lat¬ 
eral  tiiiiiieN.  eaeli  tit)  It.  Iiiii^.  \sere 
driven  to  tlie  rir;lit  and  left  (it  tlie  main 
tunnel.  Knnr  piiikets  in  each  *il  the 
lateral  tiinneU  wen-  liiaded  with  ller- 
(iiles  Hlavk  lilastin^  I'owder,  nsini'  a 
Inadinv’  laetnr  iit  ,il)(>nt  I  III.  (it  |ni\\(lei 
per  I  (II.  \d.  (li  Milid  material  A 
IxMister  (liari'e  <il  ItK)  Ihs.  ol  It)', 
(•elatin  I'Atra  w  as  |)laeed  in  each  ol  the 
powder  diaries.  W’in'-homid  I’rima- 
eord  and  electric  hlaslim’  ea|)s  were 
used  as  |)rimers.  and  the  blast  was 
tired  with  a  mohile  liahtim;  unit. 

Vtkinson  (  aimpanv  crews  employed 
the  tnnnel,  or  coviite.  method  in  mak- 
iin*  five  primal V  blasts  in  the  l''letcher 
<|narrv  and  the  results  were  nniformlv 
satistactorv .  W  orkini;  two  S-honr 
sliilts.  the  ipiarrv  crews  produced  an 
av*'ra^e  ol  2.l)t)t)  tons  ol  variable  sizes 
ol  stone  each  winking  dav. 

When  -Mkinson's  workmen  moved 
onto  the  ipiarrv  property,  thev  lonnd 
.1  2tM).IXM)-ton  spoil  hank  at  the  site. 
Most  ol  this  m.iterial  was  composed 
ol  smaller  sizes  ol  rock.  'I'he  crews 
set  np  a  jirizzlv  and  processed  the  spoil 
h.mk.  retainini'  the  lari'er  sizes  ol  stone 
lor  use  at  the  jettv  site.  I'he  ^rizz.lv 
was  constructed  of  mani'anese  incline 
h.irs  with  a  split  electric  rolh-r  which 
provided  controlled  loadini'.  The  split 
roller  vv.is  espi-ci.dlv  helpinl  in  loading 
the  dilh'rent  sizes  of  trucks. 

Filtv  per  c«‘nt  ol  the  blasted  stone 
was  delivered  to  the  urizzlv  where  it 
was  screeiii'd  to  remove  the  fines.  The 
lines  were  used  to  rep.iir  local  roads 
and  to  build  new  access  roads  to  the 
<piarrv.  Two  Northwest  SO-l)'s  loaded 
blasted  stone  from  the  cpiarry  into 
the  trucks  vv  Inch  h.mled  to  the  Jlrizzlv. 
.\  (laterpillar  l)S  was  used  to  maintain 
road  conditions,  clean  the  pits,  level 
the  spoil  area,  and  remove  overburden. 

The  Atkinson  contract  specifications 
included  the  dredi'iiii’  of  the  |)ilot 
channels  of  thi'  bav  and  the  clearini'  of 
the  ll(M)d-eontroI  channel. 

Dred^in^  in  the  Rav 

DH'dsjini;  of  Mission  Hav.  which  in¬ 
volved  the  remov  al  of  1  .(XX).O(X)  cn.  yds. 


ol  m.iterials  vv.is  st.irti'd  bv  Franks 
Dred^m^  (aimp.mv  on  March  22. 

Th*'  dredge  Ihilltl.s  vv.is  broni^ht 
into  the  b.iv  bv  remov  1111;  the  ceiitei 
sp.in  ol  the  Mission  Honlev.iid  Hridge. 
It  vv.is  t.iken  direct  to  the  northe.ist 
end  ol  the  project  near  the  \  eiitiir.i 
\veniie  bridge,  whiili  connec<s  im¬ 
portant  sections  of  San  Diegos  oiit- 
Iving  environs.  W  ithin  a  short  period. 
T.tXX)  It.  ol  IS-in  pipe  vv.is  laid  Irom 
the  dredge  to  the  San  Diego  lloodvv.iv 
sit*'  where  the  spoil  would  be  used 
III  lev  ee  work  I’l.ins  called  lor  utilizing 
."rtKi.lKK)  cii.  vds.  ol  spoil  lor  levees  .ind 
the  rem.iinder  lor  the  recl.ini.ition  ol 
ne.irbv  Linds. 

On  M.iv  1.  Ib.jO.  the  (hedging 
neared  the  final  stages  ol  work  in  the 
fliHidw.iv.  and  the  Dtillas  was  moved 
into  the  Mission  b.iv  area  where  some 
pilot  dredging  h.ul  been  done. 

An  imnsiial  le.itnre  ol  the  diedging 
III  the  IliMidw.iv  section  was  the  con¬ 
struction  ol  a  svsteni  ol  links  to  pro¬ 
vide  notation  lor  the  dredge.  The 
DaUus  h.id  to  maintain  a  5-lt.  draft 
inininmm  and  a  cross  levee  vv.is  con¬ 
structed  betwe*'!!  the  sides  ol  the  llixid- 
w.iv  east  ol  the  Mission  b.iv  bridge. 
\nother  cross  levee  was  built  near  the 
Midwav  briilgi*.  Water  was  pumped 
over  til*  levee  to  maintain  the  dr.ilt  at 
.ill  stations. 

At  the  eastern  terinimis  of  the  Jiroj- 
ect.  2IX)  It.  west  ol  llighvvav  101,  two 
|)ovver  shovels,  a  l.ima  S(K)  and  a 
Northwest  SO-D,  were  put  to  work  on 
the  construction  ol  a  H<M>dvvav  stabi¬ 
lizer.  The  stabilizer  was  designed  bv 
the  .\rmv  Kngiiieers  to  prevent  scoring 
when  future  IIimkI  waters  rushed  into 
the  confined  lliMidwav. 

biprap  (jiiantities,  which  laced  the 
levee  Irom  the  stabilizer  to  the  I’acilic 
Ocean,  included  ."..“XX)  tons  of  (dass  .\ 
stone;  4I,5(X)  tons  of  (dass  b  stone, 
1.>,(XX)  tons  of  (dass  ()  stone,  10.S..)(X) 
tons  of  (;lass  1)  stone,  2(X).(XX)  tons  of 
(dass  F  stone;  and  H,.)IX)  tons  ol  (d;iss 
F  stone.  This  total  ol  tA4,IXX)  tons  of 
stone  was  installed  over  smaller  core¬ 
filler  m.iterial  and  used  to  prevent 
imdercntting  and  slippage  of  rijrrap. 

I'nder  its  subcontract  with  the 
\tkinson  (.'ompanv,  the  J.  b.  String- 
fellow  (amipaiiv  also  handled  the  con¬ 
nection  of  the  jetties  to  the  Mission 
bav  Harbor  entrance.  This  work  was 
com|ileted  shortly  after  the  dredg(> 


/)(i//«,v  h.id  finished  with  its  IlixKlway 
vvoik  .111(1  cut  thiongh  the  middle  levee, 
to  move  into  the  h.irlMir  .irea. 

Dnimg  its  work  on  the  project,  the 
Strmglellovv  (iomp.iny  trucks  h.mled 
.ill  of  the  stone  lor  both  the  Macco 
.111(1  the  .\tkinson  operations.  L'sing 
lO-vvheel  Ford  trucks,  Stringfellovv  fre- 
(|uentlv  had  more  than  trucks  in 
ojH'ration  during  a  singh'  shilt.  During 
the  busiest  periods  ol  work  on  the  jettv , 
the  trucks  made  more  than  140  trips 
;i  (Liv  to  the  (pi.irries.  In  his  riK'k- 
pl. icing  work  on  the  jetties,  String- 
lellovv  used  both  a  12(11  Lima  power 
shovel  and  a  AlXXib  M.mitowiic  crane. 

Nevt  Rridjcex 

\  contract  to  build  three  bridges 
.s|),inning  the  ll(Mi(lvvav  was  awarded 
to  the  (hiv  F.  \tkinson  (annpanv 
shortiv  .liter  the  lliMHlvvav  contract. 
Two  ol  the  bridges  ;ire  lor  the  (,'itv 
ol  .S.in  Diego  and  the  third  is  tor  the 
.St.ite  ol  (Lilitornia. 

.\n  extension  to  the  liighwav  101 
bridge,  vvhidi  accommiHlates  north¬ 
bound  tr;iiii(  irom  S;in  Diego  to  ia>s 
Angeles  and  S.m  Francisco,  is  nearing 
completion.  While  construction  was 
under  w;iy,  the  trallic  was  so  he;ivv 
that  .\tkin.son  h;id  to  build  a  first-class 
liighwav  as  a  detour  route. 

Work  bv  the  .\rmv  Fngineers,  which 
includes  the  IliKKlway  ;md  dredging 
ol  the  outer  h.irbor  area  to  a  dejrth 
ol  minus  20  It.,  is  under  the  super¬ 
vision  ol  (.'olonel  W;ilter  D.  Liipovv, 
Los  .Xngeles  District  Kngineer,  (airps 
ol  Fngineers,  1'.  S.  Army;  ;m(l  William 
J.  Leeii,  (diief  ol  Operations  Division, 
Los  . Xngeles  District,  (iordon  Lillev 
is  the  resident  engineer  on  the  project. 

Tom  Xllen  is  jrroject  engineer  lor  the 
(aty  ol  San  Diego,  XX'ork  under  his 
direction  includes  the  dredging  of  the 
Mission  b.iv  area  excluded  hv  the 
Army,  as  well  as  bridges  and  l.uid- 
scajiing.  b.  F.  McOovvan  is  chief  in- 
sjrector  lor  the  city. 

The  snperv  ision  ol  the  (hiy  F.  .Xtkin- 
son  (.'ompanv  operations  is  hxiked 
alter  bv  (’.  M.  Thom|)son  and  LeLind 
(ar.x,  jrroject  su|H'rintend*'nts,  L.  b. 
Hershberger,  job  office  manager, 
blackie  .Xrmstrong,  ipiarrv  snjwrin- 
tendent;  Jim  (.'ox,  assistant  ipiarrv 
superintendent,  and  J.  ].  Standish, 
levee  forem.m. 
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I  I  I  I  lO  HK.lir.  Mark  I  luii,  ihu*l  fltHtnciaii;  William  1..  Ilt’n<irrv>fi.  plant  stipt'rinteiidt'nl; 
Ja«<»h  H(‘/iii(k«  mill  lort'iiian.  IlMMiias  Hird.  (piaiT\  fortMnaii. 


McCarthy 
VERTICAL 
DRILL 


Foi  racord  breaking  parlormanc*  . . , 
lor  aoM  ol  oparction.  you  can’t  lop  a 
McCarthy  Vartlcal  Drill.  Racanlly,  on 
ona  dilUcult  )ob.  woikart  ualng  Mc¬ 
Carthy  aquipmaiil  drilled  an  S-ineb 
hola  100  leal  deep  In  only  40  mlnulaal 
Tha  derrick  la  ratted  and  lowered  by 
hydraulic  power  .  .  .  linger  tip  coo- 
troUed  and  a  60  H  P.  gasoline 
motor  la  part  ol  the  standard  egulpraani 
The  McCarthy  Vertical  Drill,  monu- 
lactured  by  The  Salem  Tool  Co.,  is 
adaptable  to  high  wall  and  key  way 
drilling  and  diamond  drill  boring  . 
drills  90S  ol  all  limestone  and  sand 
rock  lormations.  and  readily  bunows 
through  shale.  Send  today  lor  com¬ 
plete  tnlormatlon.  and  lor  a  hen  copy 
ol  The  Salem  Tool  Company  booklet. 

MINING  EQUIPMENT 
SINCE  1901  ( 


THE  SALEM  TOOL  COMPANY 


( ’liiiiint'v  RttrL  L^iiai'py 

(  .•llltllMICll  IlDIII  ji.li’t'  -2 

I  III'  Inis  nil  till'  iliills  .III-  ill.  in 
(il.illli'tri  Siii.illfi  linirs  .ill'  iliilli-il 
witli  .III  lii^i-isiill-lt.iiiil  ii.iiiiiii  ilrill 
.mil  .III  !  II  J.K  kli.iinrr.  pnwrri  il  lis  .1 
sl.itiiiii.il  \  liil^risnll-H.iiiil  i'iiiii|)irssni 
.mil  t\Mi  pill t.ilili'  1,1'  Hiii  units  ni 
'»(KI  .mil  il  'i  i  .l  in  i  .i|).K'itirs. 

(In  till'  iioitli  rnil  iil  tlir  ipi.iiis 
l.iir.  Imli's  ()'.  in  in  ili.imrtrr  .irr 
iliilli'il  tn  till-  lliMii  Irvrl,  iin  tlir  siintli 
I'liil  tlii'S  .nr  iliilli'il  til  till'  ill's I'lniiiiii’ 
lii'iii  li  rill-  sp.ii  ini's  lii'tisi'i'ii  liiili's 
.iM'i.ii;r  2(>  It.,  with  till-  liiirili'ii  in 
liiint  III  I'.ii  li  hull'  .iliiint  2(1  It.  T  ill' 

iisn.il  ptiH  i'iliiir  is  til  111. 1st  thri'i'  hull's 
.it  mil'  tinii'  .it  intriAiils  iil  two  tii 
thii'i'  wi'i'ks.  ill  pi'iiiliiiii  nil  pi'niliK'tiiin 
II  i|niirnii'nts  in  (In'  pl.mt.  TTii'  hull's 
.III'  (li'i  k  In.iili'il  with  Id'.  .111(1  dO' i 
t^cl.itin  I'l.uli's  III  (iMi.iinitc  in  5  liv 
2lin.  t'.iitiiili’t's.  Till'  ih.ir^i's  arr 
piimi'd  with  shiut-pi'i iiul  di'l.iv  clci'- 
tiii  hl.istiiiir  caps  and  I’l imaciird.  and 
hl.ists  arc  fill'd  (inin  a  Ild-Milt  shnnt- 


ini'  liiK'.  The  ch.imcs  .ill'  steinnied 
with  ’«  in  si/c  stnnc  (rniii  the  pl.mt. 
Hl.ists  atcranc  Imir  tuns  ol  stone  lor 
cadi  pound  ol  ilMiainitc  loaded. 

iiiid  l’riM'<'HHiiiy{ 

l''i\c  i.itcipill.ir-inoiintcd  Hncvriis- 
I'iric  power  shot  els  .ire  cinplovcd  to 
rciovcr  the  hl.istcd  rmk— three  7.5-H 
clectric's  .md  tw  o  .)T-H  Diesels.  T  he\' 
load  into  si\  i'.isoIine-dri\en  Mack 
trucks  .mil  twelve  Diesel-powered 
end-diiin|)  I'inclids  that  h.iiil  the  stone 
to  the  pl.mt  and  dninp  their  loads 
into  two  IS  l)V  dd-in.  electricallv 
powered  TT.ivlor  jiiw  crushers,  each 
He.ired  to  h.mdie  .^Kl  Ions  an  hour. 

Alter  preliiniiKirv  crushing,  the 
stone  is  moved  aloni'  on  a  4S-in.  con- 
vevor  licit  with  a  handling  capacity 
ol  ld..'jdd  tons  a  (lav,  to  a  d  hv  Id-in 
Holiliins  (ivre.v  screen  where  minus 
2‘5-in.  stone  is  screened  out.  The  phis 
2‘j-in.  sizes  are  conveyed  to  two  .5'j-ft. 
T'ravlor  (ivrex  crushers  for  further 
rediiction.  .\fter  passing  thronirh 
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IXPLOSIVES  USERS— If  you  or*  oxperiencing  or  onticipato  logoi  or  public 
rolotioiif  probloms  arising  from  blasting  offocts— 

Send  for  Our  NEW  BROCHURE  Describing  Our  Services 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

{Pri€0  S€h0dvt0  Actcmf^0mi0$  §ro<hyrm) 

VIBRATION  ENGINEERING  COMPANY 

131  N.  WYOMING  ST.  PHONE  5774  HAZLETON,  PA. 

CONYNGHAM,  PA.,  PHONE  4471 


THI-  F\PIOMVK%  ENCINFEH 
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tlifs*'  itiisIkts.  fill’  stone  is  »lisi liatmd 
into  two  .)  1)\  1  t  in.  Holiliins  (ivrex 
stMTiis.  I  he  stone  Mie«'netl  out  from 
this  unit  (iinstitntes  the  linik  ot  the 
leijnireinents  on  the  Itrewster  (aiin- 
[lanys  tninjiike  projeet.  ()\ei  .iiui 
under  si/es  ot  stone  are  i-on\everl  to 
the  west  mill  lor  further  rednttion 
li\  si\  irnshers,  Krom  tiu-se  iruslu'is, 
the  stone  is  sereenerl.  priH'essed.  and 
eon\e\eil  to  separ.ite  sets  of  hins. 
kntotriuks  and  railroad  c.irs  .ire 
loaded  from  the  hins  lor  linal  delixcr- 
les  to  the  eom|).in\'s  instomeis. 

I  he  (.entral  ll.iilroad  ol  New  Jerse\ 
maint.iins  ,i  sidint;  into  the  pl.mt  \ard 
(..isoline  loeomotixes  aie  used  to 
moxe  railroad  ears  in  the  pl.mt  x.ird. 
Urow  nini>  loeomotix  e  eranes  .ire 
employed  to  load  the  stone  Irom  the 
hins  into  r.iilroad  ears  and  .intotnuks. 

I'he  Brewster  (-'omp.inx’s  lleet  of 
.intotnu  ks  h.inis  thousands  of  tons  of 
irnslied  stone  eaih  dax’  from  tlie 
(diimnex  Bink  plant  to  stink  piles 
alonn  the  turnpike  riylit-of  xx  ax  and 
m.ikes  delixeries  to  the  eontraetor’s 
eonstriution  oper.itions  as  needed. 

Despite  the  heax X  reipiirements  of 
the  Brexxster  i-ontrait,  the  plant  has 


Been  .ihle  to  take  i-.m-  of  oiders  lor 
irnsheil  stone  Irom  othei  lm;hxx.ix  and 
hiiiUlm^  itintr.ulors,  est.ite  oxxiuts, 
.mil  st.ite.  eonntx .  .ind  mmiu  ip.il  ro.id 
m.imten.inee  dep.ii  tments 

<]»in|iunx  \elixilie« 

The  .11  tix  ities  ol  North  Jersex  (^In.irix 
(.'omp.inx  .ire  diieeted  lix  John  M 
Sihmidt.  president,  Kdxx  in  B  li.ixens. 
X  li  e  president,  sales,  D.iniel  j.  Miller, 
xh, linn. Ill  ol  the  exeeiitixe  ho.ird.  and 
II  \  Silshx  o|)er.itions  olfieer.  Ihe 
ni.iin  olliies  are  lin-.ileil  .it  Id  I’.iik 
I’l.iee,  Morristoxx  II,  Ni'xx  Jersex, 


In  .iilihtion  to  the  (  himnex  Boxk 
unit,  the  eomp.inx  operates  stone 
ipi.irries  and  eriishim:  pl.ints  at  Mil- 
lini^ton.  .Summit,  .iiul  Bound  Brook 
•  ind  s.iiid-piiHliu  mi;  pl.ints  at  L.ike- 
xxood  .md  Netionj;.  It  is  .issin'i.ited 
xxith  ipi.irries  .ind  pl.ints  .it  Montel.iir 
Heights  .md  <  de.it  Noteh  and  a  sand- 
prodiietion  opi-r.ition  at  Bixerd.ile 
Ml  ol  the  ahoxe  liK'.itions  aie  in  Nexx 
|ersex.  Also.  Ninth  Jersex  (^liiarrx 
(aimp.inx'  maint.iins  an  .issoeiated 
rel.itionship  xxith  I’ortland  S.ind  and 
Draxel  ( 'oni|>.inx'  ol  I’ennsvlxani.i. 
liH  .iteil  .it  (  ^lr|n■llterx  ille,  Nexx-  jersey. 


WHY  NOT  PUT  IN  A  BETTER  DRILLI 

If  you  wont  production  to  go  up  and  costs  to  go  down, 
install  a  Loomis  "Clippor"  Blast  Hole  Drill. 

★ 

Write  for  full  information. 

THE  LOOMIS  MACHINE  COMPANY 

TIFFIN,  OHIO 
Established  1842 


85TH  YEAR  OF  SERVICE - 

t11,585,283.79 

to  finance 

productive  machinery 

Since  World  War  II  the  MARKLE  BANK  has 
^  helped  business  by  lending  $11,585,283.79  to  finance  productive 
machinery  such  as  shovels  .  .  .  draglines  .  .  .  bulldozers  .  .  . 
trucks  .  .  .  textile  machinery  and  the  like  .  .  . 

MAY  WE  HELP  YOUR  FIRM  BRING 
ITS  MACHINERY  UP  TO  DATE? 

MARKLE  BANKING 
and  TRUST  CO. 

HAZLETON,  PA. 

Member  Eederol  Reserve  System  and  Eederol  Deposit  Insuronce  Cerp 


IMF  KXPIOMVFS  FNGINKKR 


JAM'AHY-KKHKtARY.  1952 


27 


f. 


metal  mining 
equipment 


CAGC  I^NCUMATIC 

TAAL  CAmVaNV 


Chicago  Pmcumatic 

Taai.  CAM^ANY 


".I'oliiif.  |)i«->cl  <tr  ficrtric  lliain<iM<l  hrills  for 
t'\|i|orator\  ilrilliiiu  from  llic  Mirfact- .  .  .  I  frill 
,I  iiml)o>.  for  f.i-lcr  tiinnol  <lri\  inj: .  .  .  \\  .i>;oii  I  frilU. 
for  opoii  |iil  mining  .  .  .  the  world  -  larfif-t  liiif  of 
Demolition  loots  .  .  .  MaiiiteiiaiK'e  tools  and 


I  0-1  l--lird.  till-  new  I >u Met  III  de-et  ihe-  (  I’  Drift 
mi  1  lid  I II”  M<  1 1  <  >l!dl  iftei  -  and  l{(  •  I  <  >l!dr  ifter• 
a  I  oiii|ilete  line  of  'smkel-,  iiii  liidili”  tile  (  I' 
witli  it-  I  III  I  li.ii  kliead  .  .  .  '>to|iei«  toi  medi 
and  liea\\  diitv  .  .  .  an  diiven  Diamond  Drill- 
iiiidei  ”1  oiiiid  Ida-1  hole  III  e\|doiatoi\  diilling 


■ee— one 


Write  (or  ropy  o(  Bulletin  8S2 


fNflHI»tl(  1001$  •  tit  COMPIESSOIS  •  EltCtllC  1001$  •  DIE$El  ENCIHEE 
I0(«  01111$  •  NVDItUlK  1001$  •  »A(UUtl  tU»IP$  •  IVItTION  tCtE$$0IIE$ 


IHK  tXPIOSIVKS  h,N(.l\EKH 


►  HERCULES  POWDER  COMPANY  <4 


For  seismic  exploration  on  land  or 
under  water,  Hercules  has  devel- 
o|)ed  a  full  series  of  s|)e<’ial  explo¬ 
sives  to  give  accurate  recordings 
under  the  varying  conditions  en¬ 
countered  by  field  crews.  These 
explosives  are  quickly  available 
throughout  the  oil-producing 
areas.  Write  for  name  of  nearest 
distributor. 


VIBROGEIS' 

.  .  .  siMH'ial  gelatins  an*  di'sigiied 

to  give  accurate  n*cor(ls  and  uniform 
results  under  s<*ven*  conditions. 


GEIAMITE*  S 

.  .  .  c*eonotnically  replae<*s  “Vibrogels’ 
for  some  seismic  work. 


.  .  .  for  use  where  extra-strong  det 
onators  are  mttled. 


990  King  Street,  Wilmington,  Delaware 


IA\C4RV-KKBBt  I<tt2 


■i 


\ 


1 


tm  AlnM«tf«rs  lKiv«10%  »e30% 
pl»f*n  tpttd— for  Utt  wMir« 

•f  lif«,  low*r  fw*l  conwmiMion.  H«ovy- 
dwty  AIrmoitvr  •n9in«  it  dttifntd 
•tp^cittliy  for  comprottor  torvico  —  if  it 
not  iwtl  on  owtomofivo  wnit  tiowod  down. 
Airmotlort  ttoy  on  tHo  |ob  longor.  |tro- 
diKO  mofooir  for  lott.  Siiot.  40  to  600  cfm. 


Lo  ■•i•CllVllAIID  Slokort  Hovo 
ttrong  rotation,  (toworfwl  Itlow  from 
tnoppy  voivo  oction.  Drill  moro  incKot 
por  mirmto.  foty  to  Hold,  kickbecli  it 
rodiKod.  Oporotart  got  lott  tirod,  drill 
moro  foot  por  thift,  Siiot,  17  to  12  Ibt., 
irKludir>9  tho  popwlor  H10  ond  Hill. 


U  «ot-CilVllAMD  DrUlo  pwt 

yoor  Holot  wKoro  yov  wont  ttiom 

for  bottor  brookogo,  lowor  cottt.  Drill 
of  ony  ongto.  4*  boro,  poworfwl  forco  of 
blow,  ttrong  rotation,  tHoroogfi  Holo* 
clooning  oction.  HigKor  drilling  tpood 
wiHi  big  bits.  For  thollow  holot,  tho 
lightwoight  Dt34  onit  it  yowr  bott  bot. 


'di'iO 


TJQ(3  [ID 

l^entf  cfafr,  p/entfofm//op 


ana  PovS"9 

Here’  S  a  team  you  can’t  beat  —  and  here’s  why: 

First  of  all,  you’ve  got  a  Le  Roi  Airmastcr  Com¬ 
pressor.  Airmaster  dependability  means  air  in  a 
hurry  —  as  much  as  you  want  —  w  hen  you  want 
it!  Airmaster  construaion  features  mean  longer 
engine  life,  less  maintenance,  lower  operating  costs. 


Then,  you’ve  got  Le  Roi-CLEV'ELAND  air 
tools.  Their  exclusive  valve  aaion  assures  low 
air  consumption  —  high  air  prt'ssure  at  the  tools. 
They  really  stand  up,  too  —  break  more  pavement, 
dig  more  clay,  drill  more  riKk,  tamp  more  fill. 

^'t*s,  sir,  the  Le  Roi  Airmaster,  Le  Roi-(^LE\’E- 
LANT)  tool  team  pays  off  with  top  satisfaction  at 
bottom  costs.  Job  data  from  all  over  prove  that. 

Have  your  nearest  Le  Roi  distributor  put  this 
team  through  their  paces  for  you.  Visit  him  now. 
Write  for  bulletins. 


MILWAUKEE  14,  WISCONSIN 

PLANTS:  MILWAUKEE  •  CLEVELAND  •  GREENWICH,  OHIO 

Distributors  in  all  these  principal  cities 


AlABAMA  Birminghom.  Mobil#  ^  ARIZONA  Phoemi  —  ARKANSAS  l>t«le  Roch  ~ 
CAIIFORNIA  Boker$f>eld,  long  Beoch.  Lot  Angel#i.  Son  Fronciico—COlORADO  Oenv#r. 
O'ond  Junct‘On  —  CONNECTICUT  Mor’ford  —  FLORIDA  Jocktonville,  M.omi,  Tompo  — 
GEORGIA  Augwtto.  Decatur  — IDAHO  Bott#,  Idaho  Foils.  Twin  Foils'— ILLINOIS  Chicago— 
INDIANA  Irsd  onopol.t— IOWA  C#dar  Ropidi.  D#t  Mo  n#t.  Waterloo— KANSAS  Greet  Bend, 
Konioi  City.  Pratt.  W.ch.to- KENTUCKY  leaingten,  Louisville  — LOUISIANA  New  Orleans, 
Shreveport  —  MAINE  Augutlo  —  MARYLAND  Boltimore,  Hyotttville  —  MASSACHUSETTS: 
Hyde  Pork.  Newton  Highlondi.  Worcester- MICHIGAN  Detroit,  Grand  Ropids  — MINNESOTA; 
Duluth.  M.nneopolit  — MISSISSIPPI  Jockton  —  MISSOURI  Joplin.  St.  Icuit  — MONTANA; 
Billings.  Greet  Foils,  Kolitpell,  Missoula  —  NEBRASKA  Omoho  —  NEW  HAMPSHIRE 


Monchester  —  NEW  JERSEY  Cranford.  Kingston  —  NEW  MEXICO  Albuquerque  —  NEW 
YORK  Albany.  6<nghamten.  Buffalo,  long  Island  City.  Newbu'gh.  Rochester.  Sou-iertiot, 
Syrocuse.  Wh.«etboro.  Woodside  (LI)  —  NORTH  CAROLINA  Chorlotte  —  OHIO  Cmon 
noli,  Clevelond,  Columbus.  Doyton,  Toledo  —  OKLAHOMA  Oklohomo  City.  Tulso  — 
OREGON  Portlond  — FENNSYLVANIA  Bethlehem,  Homsburg,  Pn.lodelphio,  P.tftburgh  — 
RHODE  ISLAND  Providence  —  SOUTH  CAROLINA  Columbia  —  SOUTH  DAKOTA  Rop-d 
City.  Sioua  Foils  —  TENNESSEE  Chattonoogo.  KnoaviMe,  Memphis,  Nashville  —  TEXAS 
Dallas,  El  Poso.  Houston,  Lubbock.  Son  Antonio  —  UTAH  SoU  loke  C‘»y  —  VIRGINIA- 
R  chmond  Roonoke  —  WASHINGTON  Seottle,  Spokono  —  WEST  VIRGINIA  Clorksburg, 
South  Chorleston  —  WISCONSIN  Milwaukee  —  WYOMING  Cosper 


MORE  AIR  POWER! 


MORE  EOOTAGE!  MORE  PROflTS! 


avm^s 


All  dowvj  ■rfoe  Air  [j 


START  YOUR  SAVINGS  WITH  A  GARDNER 
DENVER  WATER-COOLED  PORTABLE 


You  con  bonk  on  a  Cardner-Oenver  Two-Stage, 
fully  Water-Cooled  Portable  Compressor  for  low- 
cost  compressed  air  that's  always  available  at 
full  capacity  —  regardless  of  temperature 
weather  or  altitude. 


ADD  AN  L01  2  AUTOMATIC  LINE  OILER 


Saves  shop  time  and  repair  costs  for  any 
pneumatic  tool,  because  it's  designed  to 
stop  the  flow  of  air  when  it  runs  out  of 
oil.  Protects  your  drills  and  tools  against 
“dry  run"  damage. 


TOTAL  UP  THE  EXTRA  FOOTAGE  DRILLED 
r  WITH  GARDNER-DENVER  SINKERS 


Pick  the  sice  that's  correct  for  deep  or  shallow 
holes  —  in  any  type  of  ground  —  and  watch 
your  drillers  turn  in  more  footage  every  shift. 
Powerful  rotation  —  excellent  hole  cleaning  abil¬ 
ity —  easy  holding  characteristics. 

Write  us  today  for  further  information  on  sav¬ 
ing  with  Gardner-Denver  Portables,  Line  Oilers 
and  Sinkers. 


Mortal  as — Id, 

Stuff  foo 

dium  dfp  hol0%-^ 
oil  but  tho  hofdotl 


hont—MfOvf-dutf 
thott  ttnhing 


GARDNER-DENVER 


Cardn«i -D*nv*f  Compony  Oumcy.  Illinois 
In  Conodo  Cordnot-Oonvor  Compony  (Conodol,  ltd.,  Toronto,  Ontario 
THE  QUALITY  LEADED  IN  COMPRESSORS  PUMPS  AND  ROCK  DRILLS 


TIIF  KXPI  OSI\  EA  E  NCINEHL 


For  Maximum  Production 


Match  the  JACKHAMER  to  the  JOB! 


This  complete  l-R  line 
offers  you  a  rugged,  powerful 
Jackhamer  for  each  type 
of  service 


TiKl.iy's  net’ll  for  hn;her  .iiul  higher  pro- 
iluctiiin,  with  limited  m.in|xiwer.  makes 
the  vfficii'niy  of  your  nick  drilling  eijui}!- 
ment  more  imjxittant  th.in  ever  iK’fore. 
You  gel  more  fiMitage  jH-r  m.in  hour  — 
with  minimum  etTort  .ind  fatigue  when 
you  use  an  Ingersoll  K.oul  Jackh.imer 
of  the  correct  weight  and  (xiwei  for  the 
work  to  tie  done. 


This  heavy-duty,  bO-lb. 

^  I  I  Jackhamer  is  fiest 
V#  suiteil  for  drilling  ver¬ 
tical  holes  up  to  ^0  feet  deep  in  shaft 

sinking,  excavation,  road  building  .ind 
qu.irry  work  It  also  makes  an  excellent 
light-weight  drifter  when  used  with 
Carset  Jackbits. 

JM  This  (xiwerful.  SO-lb. 

^  #1  I  I  Jackhamer  readily 

I  handles  heavy-duty 

jobs  in  mines,  excavation,  trench  and 
road  work  where  the  drill  must  1h‘  lifted 
or  carried  frequently.  The  J-40  with  the 
JL4  Jackleg  and  Carset  Jackbit  com¬ 
bination  is  ideal  for  stojK?  drilling  in 
mines. 


A  This  rugged.  3S  lb. 

K  I  I  Jackhamer  is  ideally 
suited  for  horizontal 
or  semi-horizontal  drilling  in  mines, 
quarries,  construction  jobs  and  indus¬ 
trial  plants. 

This  I4-lb.  Utility 
^  I  I  I  Jackhamer,  complete 
I  with  automatic  rota¬ 

tion  and  hole  blowing  has  many  ajipli- 
cations  for  light-duty  drilling  and  can 
also  be  used  with  Carset  steels,  chisels, 
gouges,  mod  jxunts  anil  star  drills. 


GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING 


PITTSBURGH  22,  PA. 


For  fast  demolition  of  those  extra  tough-ond-heovy 
reinforced  concrete  sections  — for  driving  heavy 
sheet  piling  with  a  driving  shoe— for  all  your  really 
rugged  jobs  .  .  .  the  K>89  Super  Heavyweight  gets 
the  work  done. 


A  "Big  Brother”  to  the  popular  line  of  "K”  type  SILVER 
STREAK  Paving  Breakers,  this  NEW  90  Ib.,  K-89  really 
packs  a  wallop.  Although  it  strikes  a  powerful  blow  to 
do  the  heavy  work,  a  cushion  of  air  absorbs  the  blow  and 
eliminates  jarring  and  vibration — yet  the  full  force  of 
the  blow  is  delivered  direct  to  the  steel  or  piling.  The 
tw«)  sturdy  "L"’  type  side  r«)ds  minimize  side  rod  breakage 
and  allow  a  comparatively  smooth  pocket  or  working 
surface  for  the  operator’s  leg. 

Owners  of  Joy  K-type  Paving  Breakers  like  the 
Hl^  interchangeability  of  many  parts  which  keeps 

parts  stocks  at  a  minimum  . .  .  and  like  all  "Silver 
Streak"  breakers  the  Super  Heavyweight  K-H9  is  (iAD- 
MIl’M  PLATED  inside  and  out  with  that  silver-like 
covering  which  prevents  rusting,  eliminates  scoring  of 
piston  and  cylinder,  and  aids  lubrication.  •  Write  today 
or  contact  your  nearest  Joy  office  or  distributor  for 
complete  details  about  this  NEW  heavy-duty  breaker. 


OVER  too  YEARS  OF  ENGINEERING  LEADERSHIP 


IN  CANADA  JOY  manufacturing  COMPANY  (CANADA)  LIMITED,  GAIT,  ONTARIO 


